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DRAFT
Foreword

This standard is part of a set of standards for Distributed
Interactive simulation (DIS).
The relationship between this
standard and other DIS standards is shown in the figure below.

Servi= and Protocols
Defined in Communication
ArchilC<:ture ror

Disuibutcd Interactive
Simulation

Physical MediWD and
Related Protocols

0«7·.51.59

Docwnenution Relationships

This set of standards deals with requirements for simulations
participating in a Distributed Interactive Simulation. There are
several elements that make up the DIS environment. Each element is
addressed by one or more standard documents. Used together, these
standards
will
define
an
interoperable
simulated
battle
environment.
The main elements addressed by these standards are:
(1) Communications
(2) Simulation Environment
(3) Fidelity, Exercise Control, and Feedback Requirements
The scope of this document lies within the first element,
Communications.
Its purpose is to define the data messages that
are exchanged between simulation applications. These Protocol Data
Units (PDUs) provide data concerning simulated entity states and
the types of entity interactions that take place in a DIS exercise.
Future versions of this standard will contain additional PDUs
required to exchange information about interactions and functions
not currently supported. The rationale behind the content of this
This i9 an unapproved Standards Draft, subject to change.
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document is contained in the "Rationale Document - Protocols for
Distributed Interactive simulation Applications", IST-CR-9J-OJ.
A related draft standard,
"Communication Architecture
for
Distributed
Interactive
simulation"
(CADIS)
IST-CR-9J-1J
establishes the requirements for the communication architecture to
be used in DIS applications. It makes recommendations concerning
the communication profiles that can provide the services to meet
those requirements. The standard described by this document, along
with the CADIS document, provide the necessary information exchange
for the communications element of DIS.
In the second element, Simulation Environment, the government I s
Project 2851 is providing a military standard describing database
formats for terrain, culture, and dynamic model representation.
The draft military standard "Standard Simulator Data Base (SSDB)
Interchange Format (SIF) for High Detail Input/Output (SIF/HDI) and
Distributed Processing (SIF/DP)" is recommended for use with the
developing DIS standards.
The required fidelity correlation between simulations in a DIS
exercise is addressed in the draft standard "Fidelity Description
Requirements for Distributed Interactive Simulation", IST-CR-9J-04.
The proposed method for setup and control of a DIS exercise and
providing feedback at the end is addressed in the draft standard
"Exercise Control and Feedback Requirement," IST-CR-9J-05.
The area covered by this standard is undergoing evolution.
Revisions are anticipated to this standard within the next few
years to clarify existing material, to correct possible errors, and
to incorporate new related material.

This is an unapproved Standards Draft, subject to change.

ii

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT
CON TEN T
1. Introduction . . .
1
1.1 Terminology . .
1
1.1.1 Distributed Interactive Simulation (DIS)
1
1.1.2 Host computer . . . . .
1
1.1.3 Simulation Application
1
1.1.4 Simulation Entity . . •
1
1.1.5 Simulation Exercise . .
1
1.1.6 Simulation Environment
2
1.2 Key Concepts • . . . . . .
2
1.2.1 Basic Architecture Concepts
2
1.2.1.1 No Central computer . . . . • . .
2
1.2.1.2 Autonomous Simulation Applications
2
1.2.1.3 Ground Truth Versus Perception
3
1.2.1.4 Dead Reckoning
3
1.2.2 Coordinate Systems
3
1.2.3 Communication Services
7
1.2.4 Functional Requirements for DIS
7
1.2.4.1 Entity Information
7
1.2.4.2 Entity Interaction
8
1.2.4.3 Future Capabilities
8
1.2.4.3.1 Entity
Information:
other
Types
of
Appearances . • . . . . . • .
8
1.2.4.3.2 Entity
Interaction:
Electromagnetic
Interactions . . . . . . . . .
9
9
1.2.4.3.3 Management . . • • . .
1.2.4.3.4 Environment Information
9
1.2.4.3.5 Field Instrumentation.
10
10
1.2.4.3.6 Data Collection and Analysis
1.2.4.3.7 Mechanisms for Efficient Use of Network
Resources •
10
2. General References

11

3.

Definitions . .
3.1 Acronyms Used in this Standard
3.2 Terms . . . .

15
15
16

4.

General Requirements
4.1 Introduction . . .
4.1.1 DIS Exercise
4.1.2 Issuing Entity
4.2 Issuance of PDUs
4.3 Receipt of PDUs . .
4.4 Protocol Data units for DIS
4.4.1 Protocol Data unit Header
4.4.1.1 Protocol Version
4.4.1.2 DIS Exercise Identification
4.4.1.3 Types of PDUs .
4.4.1.4 Time Stamp . .
4.4.1.5 Length of PDU
4.4.2 Entity Information

21
21
21
21
21
21
21
21
21
21
21

This ia an unapproved Standards Draft, subject to change.

iii

22
22
22

DRAFT
4.4.2.1 Entity state PDU
. . .
. . . . • . 22
4.4.2.1.1 Information contained in the Entity State
PDU . . . . . . . . . . . . . .
. . • .
22
4.4.2.1.2 Dead Reckoning . . . . . . . . . . . .
23
4.4.2.1.2.1 Dead Reckoning and the Issuing Entity
23
4.4.2.1.2.2 Dead Reckoning and the Receiving Entity
24
4.4.2.1.2.3 Dead Reckoning Algorithms. . .
24
4.4.2.1.3 Issuance of the Entity State PDU
24
4.4.2.1.4 Receipt of the Entity State PDU
25
4.4.2.1.5 Guise . . . . • . . . . •
25
4.4.2.1.5.1 Issuing Entity Actions.
25
4.4.2.1.5.2 Receiving Entity Actions
25
4.4.2.1.5.3 Example of Guise Function
26
4.4.3 Weapons Fire . . . . . . . . . . .
26
4.4.3.1 Representation of Weapons Fire in DIS
26
4.4.3.2 Fire PDU . . . . . . . . • . . .
27
4.4.3.2.1 Information contained in the Fire PDU
27
4.4.3.2.2 Issuance of the Fire PDU
...
27
4.4.3.2.3 Single Rounds and Bursts of Fire
27
4.4.3.2.4 Receipt of the Fire PDU . . . . .
27
4.4.3.3 Detonation PDU . . . . . • • . . . .
28
4.4.3.3.1 Information contained in the Detonation PDU 28
4.4.3.3.2 Issuance of the Detonation PDU
...
28
4.4.3.3.3 Interpretation of
Detonation
Result
and
Inclusion of Entity Identifier . . . . . . . .
29
4.4.3.3.4 Inclusion of Articulated Part Parameters
29
4.4.3.3.5 Termination of the Existence of Munition
Entities • . . . . . . . . . . . . . . . . .
29
4.4.3.3.6 Termination of Undetonated Munitions
29
4.4.3.3.7 Receipt of the Detonation PDU
29
4.4.4 Logistics Support. . . . . . . . .
31
4.4.4.1 Procedure for Logistics Support
31
4.4.4.2 State Information for Resupply
31
4.4.4.2.1 Receiving Entity. . . .
31
4.4.4.2.2 Supplying Entity . . . .
33
4.4.4.3 State Information for Repair
35
4.4.4.3.1 Receiving Entity
35
4.4.4.3.2 Repairing Entity
36
4.4.4.4 Service Request PDU •
37
4.4.4.4.1 Information contained in the Service Request
PDU . . . . • . . . . . . . .
. . .
37
4.4.4.4.2 Issuance of the Service Request PDU
38
4.4.4.4.3 Receipt of the Service Request PDU
38
4.4.4.5 Resupply Offer PDU . . .
. . . • .
38
4.4.4.5.1 Information contained in the Resupply Offer
PDU . . . • . . . . . . . . . . . . . . . .
38
4.4.4.5.2 Issuance of the Resupply Offer PDU
38
4.4.4.5.3 Receipt of the Resupply Offer PDU .
39
4.4.4.6 Resupply Received PDU . . . . . . . . . •
39
4.4.4.6.1 Information contained in the Resupply Received
PDU . . . . . . . . . . . . . . . . . . . . .
39
4.4.4.6.2 Issuance of the Resupply Received PDU
39
4.4.4.6.3 Receipt of the Resupply Received PDU
39
This is an unapproved Standards Draft, subject to change.

iv

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT
4.4.4.7 Resupply Cancel PDU .
. . . . . "
39
4.4.4.7.1 Information contained in the Resupply Cancel
PDU . . . . . . . . . . . . .
. . .
39
4.4.4.7.2 Issuance of the Resupply Cancel PDU
40
4.4.4.7.3 Receipt of the Resupply Cancel PDU
40
4.4.4.8 Example of Resupply Service.
. . .
40
4.4.4.9 Repair Complete PDU . • .
. . .
41
4.4.4.9.1 Information Contained in the Repair Complete
PDU . . . . . . . . . . . . . . .
...
41
4.4.4.9.2 Issuance of the Repair Complete POU .
41
4.4.4.9.3 Receipt of the Repair Complete PDU
41
4.4.4.10 Repair Response PDU . . . . . . . . . .
. 42
4.4.4.10.1 Information contained in the Repair Response
PDU . . . . . . . . . . . . . . . . . . . . .
42
4.4.4.10.2 Issuance of the Repair Response PDU
42
4.4.4.10.3 Receipt of the Repair Response POU
42
4.4.4.11 Cancellation of Repair Service
42
4.4.4.12 Example of Repair Service
42
4.4.5 Collisions • . . . . . . . . . . . .
43
4.4.5.1 Collision POU . . . . . . . . . .
43
4.4.5.1.1 Information contained in the Collision PDU
43
4.4.5.1.2 Issuance of the Collision POU
43
4.4.5.1.3 Receipt of the Collision PDU
43
4.4.6 Simulation Management PDUs for DIS
44
4.4.6.1 Simulation Management POU Header
44
44
4 .4 .6. 1. 1 POU Header . . . . .
4.4.6.1.2 Entity IDs. . . . • . . . .
44
4.4.6.1.2.1 Originating Entity ID
44
4.4.6.1.2.2 Receiving Entity ID . . .
44
4.4.6.2 The Simulation Management Computer
45
4.4.6.3 Simulation Management Functions
45
4.4.6.4 Simulation Management PDUs . .
45
4.4.6.4.1 Create Entity PDU . . . .
45
4.4.6.4.1.1 Information contained in the Create Entity
PDU . . . . . . . . . . . . . . . ,
.. .
45
4.4.6.4.1.2 Issuance of the Create Entity POU
46
4.4.6.4.1.3 Receipt of the Create Entity POU .
46
4.4.6.4.2 Remove Entity PDU . • . .
. . .
46
4.4.6.4.2 . 1 Information Contained in the Remove Entity
POU . . . . . . . . . . . . . . . . . . . . .
46
4.4.6.4.2.2 Issuance of the Remove Entity POU
46
4.4.6.4.2.3 Receipt of the Remove Entity POU .
46
4.4.6.4.3 Start/Resume POU . . • . . . . . . .
46
4.4.6.4.3.1
Information contained in the Start/Resume
PDU . . . . . . . . . . . . . . . . . .
46
4.4.6.4.3.2 Issuance of the start/Resume POU . . . . 47
4.4.6.4 . 3.3 Receipt of the start/Resume POU . . . . 47
4 . 4 . 6 . 4 . 4 Stop/Free z e PDU . . . .
. . . . . 47
4.4.6.4.4.1
Information contained in the stop/Freeze
PDU . . . . . . . . . . . . . . . . . . . .
47
4.4.6.4.4.2 Issuance of the stop/Freeze PDU
47
4.4.6.4.4.3 Receipt of the Stop/Freeze PDU
47
4.4.6.4.5 Acknowledge PDU . . . . . . . . .
48
This i8 an unapproved standards Draft, sUbject to change.

v

DRAFT

4.4.6.4.5.1
Information Contained in the Acknowledge
PDU . . .
... . •......
...
48
4.4.6.4.5.2 Issuance of the Acknowledge PDU
48
4.4.6.4.5.3 Receipt of the Acknowledge PDU .
48
4 . 4.6.4.6 Action Request PDU . . • . . . . .
48
4 . 4.6.4.6.1 Information contained in the Action Request
PDU . . . . . . . . . . . . . . . . . . . . .
48
49
4 . 4 . 6 . 4.6.2 Issuance of the Action Request PDU
4 . 4.6 . 4.6.3 Receipt of the Action Request PDU
49
4.4 . 6.4.7 Action Response PDU
.•.....
49
4.4.6 . 4.7.1 Information contained in the Action Response
PDU • . . . . . . . . . . . . . . . . . • . . .
49
4.4 . 6.4 . 7 . 2 Issuance of the Action Response PDU
49
4.4.6.4.7.3 Receipt of the Action Response PDU .
49
4.4.6.4.8
Data Query PDU . . • .
. . .
49
4.4.6.4.8 . 1
Information contained in the Data Query
PDU . . . . . . . . . . . . . . . . .
49
4.4.6.4.8.2 Issuance of the Data Query PDU
50
4.4.6.4.8.3 Receipt of the Data Query PDU
50
4.4.6.4.9 Set Data PDU . . . . . . .
50
4.4.6.4.9.1 Information contained in the Set Data PDU 50
4.4.6.4.9.2 Issuance of the Set Data PDU
50
4.4.6.4.9.3 Receipt of the Set Data PDU
50
4.4.6.4.10 Data PDU
. . . . . . . .
50
4.4.6.4.10.1 Information Contained in the Data PDU
51
4.4.6.4.10.2 Issuance of the Data PDU
51
4.4.6.4.10.3 Receipt of the Data PDU . . . . .
51
4.4.6.4.11 Event Report PDU . . . . . . . . .
51
4.4.6.4.11.1 Information contained in the Event Report
PDU . . . . . . . . . . . . . • . • . . . . .
51
4.4.6.4.11.2 Issuance of the Event Report PDU
51
4.4.6.4.11.3 Receipt of the Event Report PDU .
52
4.4.6.4.12 Message PDU . . • . • . • • • . . .
52
4.4.6.4.12.1 Information contained in the Message PDU 52
4.4.6.4.12.2 Issuance of the Message PDU
52
4.4.6.4.12.3 Receipt of the Message PDU
52
4.4.6.5 Entity/Exercise Management. . . .
52
4.4.6.5.1 Entity Creation. . . . . . . .
52
4.4.6.5.1.1 Entity Creation, Query and Initialization 53
4.4.6.5.1.2 Entity Creation and Initialization
54
4.4.6.5.1.3 Entity Creation. . . . . . .
55
4.4.6.5.2 Changing Entity Parameters. . . . .
56
4.4.6.5.3 starting or stopping an Entity . . .
56
4.4.6.5.4 Removing an Entity From an Exercise
58
4.4.6.5.4 Requesting an Entity to Perform an Action
59
4.4.6.5.5 Event Recording
60
4.4.6.6 Data Management . . . . . . . . . . . . . . . 60
4.4.6.6.1 Request for Data. . . . . . . . . . . . . 60
4.4.6.6.2 Setting or Changing Internal state Values
61
4.4.6.6.3 Entity Reconstitution . . . . . .
62
4.4.7 Distributed Emission Regeneration for DIS
63
4.4.7.1 Distributed Emission Regeneration Approach
63
4.4.7.2 Emission PDU. . . . . . . . . . . . . . .
63
This is an unapproved Standards Dra ft, subject to change.

vi

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT

4.4.7.2.1 Information contained in the Emission PDU
63
4.4.7.2.2 Issuance of the Emission PDU
65
4.4.7.2.3 Receipt of the Emission PDU
65
4.4.7.2.4 Emission Regeneration
65
4 . 4 . 7 . 3 Laser PDU . . . . . . . . . •
65
4.4.7.3.1 Information contained in a Laser PDU
66
4.4.7.3.2 Issuance of the Laser PDU
66
4.4.7.3.3 Receipt of the Laser PDU
66
4.4.7.4 Expendables PDU . . . . .
67
4 . 4 . 7 . 5 IFF PDU . . . . . . . . . .
67
4.4.8 Radio Communications Protocol
68
4.4.8.1 Radio Communications Approach
68
4.4.8.2 Transmitter PDU . . . . . .
68
4.4.8.2.1
Information Contained in the Transmitter
PDU . . . . . . . .
.....
68
4.4.8.2.2 Issuance of the Transmitter PDU
69
4.4.8.2.3 Receipt of the Transmitter PDU
70
4.4.8.3 Signal PDU . .
. .....
70
4.4.8.3.1 Information contained in the Signal PDU
70
4.4.8.3.2 Issuance of the Signal PDU
71
4.4.8.3.3 Receipt of the Signal PDU
71
4.4.8.4 Receiver PDU . . • • . . . •
72
4.4.8.4.1 Information contained in the Receiver PDU
72
4.4.8.4.2 Issuance of the Receiver PDU
72
4.4.8.4.3 Receipt of the Receiver PDU
73
5.

Detailed Requirements . .
5.1 Introduction . . . • .
5.2 Representation of Data
5.2.1 Octet Ordering
5.2.2 Enumeration Representation
5.2.3 Number Representation . .
5.2.3.1 Floating Point . . .
5.2.3.2 Integers . . . . . .
5.3 Basic Data Types and Records
5.3.1 Angle Representation
5.3.2 Angular Velocity Vector Record
5.3.3 Articulation parameter Record
5.3.3.1 Change Indicator
5.3.3.2 10 - Part Attached to
5.3.3.3 Parameter Type Record
5.3.3.4 Parameter Value . .
5.3.4 Boolean . . . . . . • .
5.3.5 Burst Descriptor Record
5.3.5.1 Munition
5.3.5.2 Warhead . . . . .
5.3.5.3 Fuze . . . . . .
5.3.5.4 Quantity and Rate
5.3.6 Entity Appearance Record
5.3.7 Entity Capabilities Record
5.3.8 Entity Identifier Record
5.3.8.1 Simulation Address Record
5.3.8.1.1 Site Identifier . . .
This is an unapproved Standards Draft, subject to change.

vii

75
75
75
75
76
76
76
76
76
76
76
77
77
77

77
77
78
78
79
79
79
79
79
79
80
80
80

DRAFT

5.3.8.1 . 2 Application Identifier
80
80
5.3.8.2 Entity Identifier
81
5.3.9 Entity Marking Record
81
5.3.10 Entity Type Record
81
5.3.10.1 Kind
82
5.3.10.2 Domain
82
5.3.10.3 Country
5.3.10.4 category
82
5.3.10.5 Subcategory
82
5.3.10.6 Specific
82
5.3.10.7 Extra . . .
82
83
5.3.11 Euler Angles Record
5.3.12 Event Identifier Record
83
5.3.13 Exercise Identifier . .
84
5.3.14 Force ID
....•
84
5.3.15 Protocol Data unit (PDU) Header Record
84
5.3.16 Repair Type . . . . . .
85
5.3.17 Service Type
... .
85
5.3.18 Supply Quantity Record
85
5.3.18.1 Supply Type
85
5.3.18.2 Quantity
... .
85
5.3.19 Timestamp . . . . . . .
86
5.3.19.1 Absolute Timestamp
86
5.3.19.2 Relative Timestamp
86
5.3.19.3 Scale . . . . . .
86
86
5.3.20 vector Record . • . . .
5.3.20.1 Entity Coordinate Vector
86
5.3.20.2 Linear Acceleration Vector
86
5.3.20.3 Linear Velocity Vector
87
5.3.21 World Coordinates Record . . .
87
5.4 Protocol
Data
Units
for
Distributed
Interactive
Simulation . . . . . . . . . .
88
5.4.1 Introduction . . . . . .
88
5.4.2 List of DIS Protocol Data units
88
5.4.3 Entity Information
89
5.4.3.1 Entity State PDU
89
5.4.4 Entity Interaction
93
5.4.4.1 Weapons Fire
93
5.4.4.1.1 Fire PDU
93
5.4.4.1.2 Detonation PDU
95
5.4.4.2 Logistics Support.
99
5.4.4.2.1 Service Request PDU
99
5.4.4.2.2 Resupply Offer PDU
101
5.4.4.2.3 Resupply Received PDU
103
5.4.4.2.4 Resupply Cancel PDU
105
5.4.4.2.5 Repair Complete PDU
106
5.4.4.2.6 Repair Response PDU
107
5.4.4.3 Collisions . . . .
108
5.4.4.3.1 Collision PDU .
108
5.4.5 simulation Management
110
5.4.5.1 Basic Data Types and Records for Simulation
Management
. . ..
110
5.4.5.1.1 Simulation Management PDU Header Record . 110
This is an unapproved Standards Draft, subject to change.

viii

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT
5.4.5.1.2 Fixed Datum Record
111
5.4.5.1.2.1 Fixed Datum ID .
111
5.4.5.1.2.2 Fixed Datum Value
111
5.4.5.1.3 Variable Datum Record
111
111
5.4.5.1.3.1 Variable Datum ID
111
5.4.5.1.3.2 Variable Datum Value
.
5.4.5.1.4 Datum Specification Record
112
5.4.5.1.5 Clock Time Record
114
5.4.5.2 Create Entity PDU
115
5.4.5.3 Remove Entity PDU
116
5.4.5.4 Start/Resume PDU
117
5.4.5.5 Stop/Freeze PDU . .
119
5.4.5.6 Acknowledge PDU
120
5.4.5.7 Action Request PDU
121
5.4.5.8 Action Response PDU
123
5.4.5.9 Data Query PDU . .
125
5.4.5.10 Set Data PDU
127
129
5 . 4 . 5 . 11 Da ta PDU . . . .
5.4.5.12 Event Report PDU
131
5.4.5. 13 Message PDU . . .
133
5.4.6 Distributed Emission Regeneration
135
5.4.6.1
Basic Data Types for Distributed Emission
Regeneration . . . . . . . . . . . . . . • .
135
5.4.6.1.1 Emitter System Record
....
135
5.4.6.1.2 Fundamental Parameter Data Record
135
5.4.6.2 Emission PDU .
138
5.4.6.3 Laser PDU
143
5.4.6.4 Expendables PDU
145
5.4.6.5 IFF PDU • . . .
145
5.4.7 Radio Communications
146
5.4.7.1 Basic Data Types for Radio Communications
146
5.4.7.1.1 Antenna Location Record . . • . . . .
146
5.4.7.1.2 Antenna Pattern Parameter Record
146
146
5.4.7.1.2.1 Omni-Directional Antenna Pattern Record
5.4.7.1.2.2 Beam Antenna Pattern Record . . . . . •
147
5.4.7.1.2.3 Spherical Harmonic Antenna Pattern Record 149
5.4.7.1.3 Modulation Type Record
150
5.4.7.2 Transmitter PDU
152
5.4.7.3 Signal PDU
157
5.4.7.4 Receiver PDU
160
6.

Experimental Protocols
6.1 Introduction.
. ..
6.1.1 Aggregate Protocol.
6.1.1.1 Purpose . . . . .
6.1.1.1.1 Scope . . . .
6.1.1.1.2 Requirement.
6.1.1.1.3 Origination.
6.1.1.1.4 Aggregate Controller.
6 • 1. 1. 1. 5
Timing.
...... .
6.1.1.2 Aggregate Definition.
6.1.1.2.1 Issuance of the aggregate protocol PDUs.
6.1.1.2.2 Joining a DIS exercise.
. ..
This is an unapproved Standards Draft, subject to change.

ix

161
161
161
161
161
161
161
161
161
161
162
162

DRAFT

6.1.1.2.3 Leaving a DIS excise.
6.1.1.3 Aggregate Protocol PDUs . •
6.1.1.3.1 PDU Header.
. ....
6.1.1.4 Aggregate Descriptor PDU.
6.1.1.4.1 Aggregate Descriptor Header.
6.1.1.4.2 Aggregate Descriptor Field.
6.1.1.4.2.1 Unique Aggregate 10 . . . .
6.1.1.4.2.1 Number of Entities in Aggregate.
6.1.1.4.2.2 Aggregate Shape Field . . . . . .
6.1.1.4.2.3 Aggregate Flag.
• ...... .
6.1.1.5 Aggregation and De-Aggregation Protocol.
6.1.1.5.1
Aggregate Controllers can
request
re-aggregate. . . . . . . . . . . . . . . .
6.1.1.5.2 Issuance of De-Aggregate Request.
6.1.1.5.3 Receipt of De-Aggregate Request.
6.1.1.5.4 Detection Range . . . . . . . . . .
6.1.1.6 Re-Aggregate Request PDU.
• .... .
6.1.1.6.1 Re-Aggregation Timing . . . . . . .
6.1.1.7 Description of the De-Aggregation Process.
6.1.1.7.1 The unit starts aggregated.
6.1.1.7.2 The unit starts aggregated.
. ....
6.1.1.7.3 The unit starts aggregates.
. ...•
6.1.1.8 Description of the Re-Aggregation Process.
6.1.1.8.1 The unit starts de-aggregated.
6.1.1.8.2 Aggregate Timing.

162
162
162
162
162
162
163
163
163
163
166
to
166
166
166
166
167
167
168
168
168
168
168
168
168

ANNEX A - Articulated and Attached Parts

171

A1. Scope
A1.1 Scope

171
171

A2.

171

Applicable Documents

A3. Articulated Parts and Attached Parts
A3.1 Introduction . . . . . . . . . .
A3.2 Articulated Parts . . . . . . . .
A3.2.1 Numbering of Articulated Parts
A3.2.2 Reference and Part Coordinate Systems
A3.2.3 Parameter Type Field
A3.2.4 Type Metrics
A3.2.4.1 position
A3.2.4.2 position Rate
A3.2.4.3 Extension
A3.2.4.4 Extension Rate
A3.2.4.5 x, y, and z
A3.2.4.6 x, y, and z Rates
A3.2.4.7 Azimuth.
A3.2.4.8 Elevation
.. .
A3.2.4.9 Rotation
.. .
A3.2.4.10 Order of Transformation
A3.2.4.11 Azimuth, Elevation, and Rotation Rates
A3.2.5 Type Class . . . . . . . .
. ..
A3.2.6 Dead Reckoning of Articulated Parts . . . .
This is an unapproved Standards Draft, subject to change.

x

171
171
171
171
172
172
172
172
173
173
173
173
173
173
173
173
173
173
174
174

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT
A3.2.7 Guidelines for Selecting Type Metrics
A3.2.8 Parameter Value Field
A3.3 Attached Parts
A3.3.1 Stations

This is an unapproved Standards Draft, subject to change.

xi

174
174
175
175

DRAFT

This is an unapproved Standards Draft, subject to change.

xii

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

DRAFT
LIST OF FIGURES
1-1
1-2
1-3
4-1
4-2
4-3
4-4
4-5.1
4-5.2
4-5.3
4-6
4-7
4-8
4-9
4-10
4-11
4-12
5-1
5-2
5-3
5-4
5-5
5-6
5-7
5-8
5-9
5-10
5-11
5-12
5-13
5-14
5-15
5-16
5-17
5-18
5-19
5-20
5-21
5-22
5-23
5-24
5-25
5-26
5-27
5-28
5-29
5-30
5-31
5-32
5-33
5-34

Geocentric cartesian Coordinates..................
Entity Coordinate System..........................
Definition of Euler Angles........................
Receiving Entity Behavior During Resupply ..••.....
Supplying Entity Behavior During Resupply •.••.....
Receiving Entity Behavior During Repair •••.••••.•.
Repairing Entity Behavior During Repair ..••..•....
Entity Creation, Query and Initialization ••••••.••
Entity Creation and Initialization .•••••••..•••..•
Entity Creation...................................
Entity States in Simulation Management ...•..•.••••
Starting/Stopping an Entity .•.•.......•.•..•.•.••
Removing an Entity . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • •
Action Request/Response ........••••••••.•.......•
Requesting Entity Data ......•.••....•...•..•...•.
Setting/Changing Internal State Values .....•.....
Reconstituting an Entity ........•••........•.....
Transmission Order of Octets .•••..•...•.......•...
Significance of Bits..............................
Angular Velocity Vector Record •••.•••...•.....•••.
Articulation Parameter Record ...••...•.•••.••.....
Burst descriptor record .••••••.•...••••••.........
Simulation Address Record ••••.•....••..•..........
Entity Identifier Record ••.•......•.••••••••....•.
Entity Marking Record . . . . . • . . . . • • . . . . . . . . . . . . . . . . .
Entity Type Record................................
Euler Angles Record...............................
Event Identi f ier Rec·o rd...........................
Protocol Data unit Header Record •.....•....•.....•
Supply Quantity Record •••..•......•...•...•••.•...
Vector Record.....................................
World Coordinates Record ...•••••••••••••••........
Enti ty State PDU..................................

4
5
6

32
34
35
36
53
54
55

56
57
58
59
60
61
62
75
75
77
78
79
80
81
81
83
83
84
85
85

87
87
91

Fire PDU..........................................

94

Detonation PDU....................................
Service Request PDU...............................
Resupply Of fer PDU................................
Resupply Received PDU ....•••.••.•.................
Resupply Cancel PDU...............................
Repair Complete...................................
Repair Response PDU...............................
Coll isions PDU....................................
Simulation Management PDU Header Record .........•.
Fixed Datum Record ......•...•.....•.•.••.........
Variable Datum Record ....•. • •..••................
Datum Specification Record .•.••..................
Clock Time Record . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .
Create Entity PDU . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . .
Remove Entity PDU . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . .
Start/Resume PDU . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . .
Stop/Freeze PDU . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .

97
100
102
104
105
106
107
109
111
111
112
113
114
115
116
118
119

This is an unapproved Standards Draft, subject to change.

xiii

DRAFT
5-35
5-36
5-37
5-38
5-39
5-40
5-41
5-42
5-43
5-44
5-45
5-46
5-49
5-48
5-49
5-50
5-51
5-52
5-53
5-54
5-55
5-56
6-1
6-2
6-3
6-4
6-5

Acknow ledge PDU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Action Request PDU .......................................... .. ........ .. ........
Action Response PDU ............................................................

122
124

Data Query PDU . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • •. ... 126
Set Data PDU .............................................................. ...... ......

128

Da ta PDU . . . • • . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . • .... 130
Event Report PDU . . . . . . . . . . . . . . . • • . . . . . . . . . . . ••. .• 132
Message PDU .................................................................. .... ......

134

Emitter System Record .•. ...• ••••• • .........•••••. 136
FUndamental Parameter Data Record .........•. • .... 138
Emission PDU .. ............................................................ .... ........

142

I,aser PDU ................................................................................

144

Antenna Location Record . . . . . . . . . . . . . . . . • .... . ••...
Beam Antenna Pattern Record •.••.•......•••••.••...
Beam Coordinates........................... .. .....
Spherical Harmonic Antenna Pattern Record ...• • •...
Spread Spectrum Flag Definition ..••••••••...••...
Modulation Type Record .........••••.........•••..
Transmi tter PDU ...................................................... .... ..........

146
149
149
150
151
152
155

Encoding Scheme...................................................................... 157
sign~l

PDU .............................................................................. 159
Rece1ver PDU .......................................................................... 160-1

Entity Aggregate Descriptor Record ..•••••••• • •...
Subordinate Aggregate Descriptor Record •..•••••..
Aggregate Descriptor PDU ..•.•.••.•...........••• •
De-Aggreagte Request PDU .....••••••..•......•••.•
Re-Aggregate Request PDU .......•.•••••....•.•••••

164
165
166
167
167

LIST OF FIGURES IN ANNEX A

A-1
A-2

Parametric Type Field Format - Articulated Part .• . 174
Parametric Type Field Format - Attached Part ....•. 175

LIST OF ENUMERATION TABLES IN SECTION 6
6-1
6-2
6-3

Aggregate Flag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169
Bits 1-15 of the Aggregate Shape Field .•.••.... • . 170
Bit 0 (zero) of the Aggregate Shape Field ...... • . 170

This is an unapproved Standards Draft, subject to change.

xiv

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT
1. Introduction
1.1 Terminology
1.1.1 Distributed Interaotive Simulation (DIS).
may be summarized as follows:

The DIS concept

DIS is a time and space coherent synthetic representation of
world environments designed for linking the interactive, free play
activities of people in operational exercises.
The synthetic
environment is created through real-time exchange of data units
between
distributed,
computationally
autonomous
simulation
applications in the form of simulations,
simulators,
and
instrumented equipment interconnected through standard computer
communicative services . The computational simulation entities may
be present in one location or may be distributed geographically.
DIS concepts are described in further detail in 1.2 .
1.1.2 Host computer.
A computer that supports one or more
simulation applications.
All host computers participating in a
simulation exercise are connected by a common network.
1.1.3 Simulation Application.
A simulation application is the
executing software on a host computer that generates one or more
simulation entities.
The simulation application represents or
"simulates" real-world phenomena for the purpose of training or
experimentation.
Examples of simulation applications include
manned vehicle simulators, computer generated forces, and computer
interfaces between a DIS network and real equipment.
The
simulation
application
receives
and
processes
information
concerning entities created by peer simulation applications through
the exchange of DIS PDUs. More than one simulation application may
simultaneously execute on a host computer.
The simulation
application is the application layer
protocol entity that
implements the protocol defined in this document. This document
will use the term "simulation application" to avoid confusion
between protocol entities and simulation entities.
The term
"simulation" may also be used in place of simulation application.
1.1.4 Simulation Entity.
A simulation entity is an element of
the synthetic environment that is created and controlled by a
simulation application through the exchange of DIS PDUs. Examples
of types of simulated entities are:
tank, submarine, carrier,
fighter aircraft, missiles, bridges, or other elements of the
synthetic environment.
It is possible that a simulation
application may be controlling more than one simulation entity.
Simulation entities may also be referred to as "entities" in this
document.
or

1.1.5 simulation Exercise. A simulation exercise consists of one
more
interacting simulation applications.
Simulations
This i s an unapproved Standards Draft, subject t o change.
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participating in the same simulation exercise share a common
identifying number called the Exercise Identifier.
These
simulations also utilize correlated representations of the
synthetic environment in which they operate.
1.1.6 Simulation Environment. A simulation environment consists
of the operational environment surrounding the simulation entities.
This environment includes terrain, atmospheric, and bathospheric
information. Although environment information is outside the scope
of this standard, it is assumed that participants in the same DIS
exercise will be using environment information that is adequately
correlated for the type of exercise to be performed.
1. 2 Key concepts.
This section contains details on key DIS
concepts that will help the reader understand the context of this
standard. This information is of a general or explanatory nature
that may be helpful, but is not mandatory.

1.2.1 Basic Architecture concepts.
The basic architecture
concepts of DIS are an extension of the Simulator Networking
(SIMNET) program developed by Defense Advanced Research Project
Agency (DARPA). The basic architecture concepts for DIS are:
(1) No central computer controls the entire simulation exercise
(2) Autonomous simulation applications are responsible for
maintaining the state of one or more simulation entities
(3) A standard protocol is used for communicating "ground truth"
data
(4) Changes in the state of an entity are communicated by
simulation applications
(5) Perception of events or other entities is determined by the
receiving application
(6) Dead reckoning algorithms are used to reduce communications
processing
The implications of each of these concepts as they apply to DIS
are discussed in the following paragraphs.
1.2.1.1 No Central Computer.
Some war games have a central
computer that maintains the world state and calculates the effects
of each entity's actions on other entities and the environment.
These computer systems must be sized with resources to handle the
worst case load for a maximum number of simulated entities.
DIS
uses a distributed simulation approach in which the responsibility
for Simulating the state of each entity rests with separate
simulation applications residing in host computers connected via
a network.
As new host computers are added to the network, each
new host computer brings its own resources.
1.2.1.2 Autonomous
simulation
Applications.
Simulation
applications
(or simulations)
are autonomous and generally
responsible for maintaining the state of one entity.
In some
cases, a simulation will be responsible for maintaining the state
This Lo an unapproved Standards Draft, subject to change.
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of several entities.
As the user operates controls in the
simulated or actual equipment, the simulation is responsible for
modeling the resulting actions of the entity using a high fidelity
simulation model.
That simulation is responsible for sending
messages to others, as necessary, to inform them of any observable
actions.
All simulations are responsible for interpreting and
responding to messages of interest from other simulations and
maintaining a model of the state of entities represented in the
simulation exercise. simulations may also maintain a model of the
state of the environment and nondynamic entities, such as bridges
and buildings, that may be intact or destroyed.
1.2.1.3 Ground Truth Versus Peroeption.
Each simulation
application communicates the state of the entity it controls
(location, orientation, velocity, articulated parts position, etc.)
to other simulations on the network. The receiving simulation is
responsible for taking this ground truth data and calculating
whether the entity represented by the sending simulation is
detectable by visual or electronic means. This perceived state of
the entity is then displayed to the user as required by the
individual simulation.
1.2.1.4 Dead Reckoning.
A method of position/ orientation
estimation, called dead reckoning, is used to limit the rate at
which simulations must issue state updates for an entity.
Each
simulation maintains a high fidelity model of the entity it
represents. In addition, the simulation maintains a simpler model
of its entity.
The simpler model represents the view of that
entity by other simulation applications on the network and is an
extrapolation of position and orientation state using a specified
dead reckoning algorithm.
On a regular basis, the simulation
compares the high fidelity model of its entity to the simpler model
of the entity.
If the difference between the two exceeds a
predetermined threshold, the simulation will update the simpler
model using the information from the high fidelity model. At the
same time, the simulation will send updated information to other
simulations on the network so that they can update their model of
the entity. By using dead reckoning, simulations are not required
to report the status of their entities every frame.
1.2.2 Coordinate systems. Locations in the simulated world are
identified using a right-handed geocentric cartesian coordinate
system called the World Coordinate System. The shape of the world
is described by the WGS 84 standard, DMA TR 8350.2. The origin of
the coordinate system is the centroid of the earth.
The axes of
this system are labeled x, '{, and Z, with the positive x-axis
passing through the Prime Meridian at the Equator, with the
positive '{-axis passing through 90 degrees East longitude at the
Equator and the positive z-axis passing through the North pole as
shown in Figure 1-1.
A distance of one unit measured in world
coordinates corresponds to a distance of one meter in the simulated
world, and a straight line in the world coordinate system is a
straight line in the simulated world.
This is an unapproved Standards Draft, subject to change.
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Fig 1-1
G1:ocentric Cartesian Coordinates
To describe the location and orientation of any particular entity,
an entity coordinate system is associated with the entity. This is
also a right-handed cartesian coordinate system with the distance
of one unit corresponding to one meter as in the world coordinate
system.
The origin of the entity coordinate system is the center
of the entity's bounding volume. The axes are labeled x, y, and z
with the positive x-axis pointing to the front of the entity, the
positive y-axis pointing to the right side of the entity, and
positive z-axis pointing down as shown in Figure 1-2.
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Fig 1-2
Entity Coordinate System

The location of an entity is specified as the position of the
origin of its entity coordinate system, expressed in world
coordinates.
The entity's orientation is specified using three
angles that describe the successive rotations needed to transform
from the world coordinate system to the entity coordinate system.
These angles are called Euler Angles and specify a set of three
successive rotations about three different orthogonal axes as shown
in Figure 1-3. The order of rotation is as follows: First, rotate
about z by the angle psi, then about the new y (y') by angle theta,
then about the newest x (x") by the angle phi.
The positive
direction of rotation about an axis is defined as clockwise when
viewed toward the positive direction along the axis of rotation.

This is an unapproved Standards Draft, subject to Change.
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1.2.3 Communioation Servioes.
The communication services
required by each DIS PDU are described in detail in document ISTCR-93-07.
A brief
summary of the basic communication services
necessary for DIS follows:
(1) Data transfer - Each simulation application must be able to
transfer data to another simulation application on the
network in a single operation, with or without first
establishing a logical connection with the destination
computer. The unit of data passed in a single operation is
called a packet.
(2) Delivery - The communication architecture must support either
broadcast, mUlticast, or unicast packets. Broadcast packets
are delivered to all computers on a network.
Multicast
packets are delivered to a subset of all computers on a
network (Broadcasting is actually a special case of
multicast).
Unicast packets are delivered to a single
computer on a network.
(3) Best effort service - The communication architecture should
support best effort delivery.
Although DIS simulation
applications will tolerate occasional failures of the network
to deliver packets, these should be allowed to occur only
rarely.
(4) Packet Integrity - Transmission errors associated with the
network should be detectable by the communication protocol.
Corrupted packets should not be delivered to the simulation
application.
(5) Performance Requirements - The communication architecture
should provide a certain level of performance characterized
in terms of throughput and delay.
Both network delay and
network delay variance should be minimized.
1.2.4 Funotional Requirements for DIS.
DIS
support the following functional requirements:

is

intended

to

(1) Entity information
Entity interaction
(3) Management
(4) Environment information
(2)

Currently only the first two requirements are supported by this
standard. Enhancement of the first two areas and the addition of
capabilities for areas (3) and (4) are the subject of future
standards. A brief description of each is given in the paragraphs
that follow.
1.2.4.1 Entity Information. The entity information exchanged
between simulation applications includes the type of entity, its
location, its orientation, and how the entity might appear to
others.
(1)

Types
The simulation entity could be a vehicle, a
building, a munition (such as a missile) or a cloud of
This is an unapproved Standards Draft, subject to change.
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smoke. DIS requires that entities be classified based on
their entity type, allowing a variety of different entities
to be represented.
(2) Location and orientation
Sending the location and
orientation of an entity is critical
for correct
representation of the entity by other simulations on the
network.
Inclusion of the velocity and the acceleration
parameters allows receiving simulations to employ higherlevel, higher-accuracy extrapolation routines. See 1.2.1.4
on Dead Reckoning.
(3) Appearances - The appearance of an entity can be expressed
in a number of ways. Entities may be on fire or smoking.
An entity may emit engine smoke or have a wake trailing
behind in the water.
1.2.4.2 Entity Interaction. Throughout a simulation exercise,
the state information associated with the interactions that take
place between entities needs to be exchanged.
Interactions that
are currently supported include weapons fire, logistics support,
and collisions.
(1) Weapons Fire
When an entity fires a weapon, the
simulation application controlling the entity needs to
communicate the location of the firing weapon and the type
of munition fired. The detonation of the munition is also
communicated by the simulation application controlling the
firing entity.
Using the information in the detonation
message, all simUlation applications controlling affected
entities assess damage to their entities.
(2) Logistics support - certain services may be modeled in a
simulation exercise such as resupply or repair of vehicles.
These services are provided under logistics support.
(3) Collisions - In the event that two entities collide, the
simulations controlling the entities must be informed of
the collision.
A message about the collision is sent by
each simulation when it detects that its entity has
collided with another entity. Each simulation determines
the damage to its own entity based on information in the
collision message.
1.2.4.3 Future capabilities. A number of capabilities that are
part of this standard are expected to be in future versions or
related standards documents. These are described in the following
paragraphs .
1.2.4.3.1 Entity Information:
Other Types of Appearances.
In addition to visual appearance, the entities may also have a
certain infrared signature.
Also, an entity makes a variety of
sounds, some of which may identify the entity under some
circumstances.
Consequently,
each
entity
has
several
"appearances," which include emission of sound, light, and heat as
well as the reflection of light, radar, and sound (sonar).
This is an unapproved Standards Draft, subject to change.
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1.2.4.3.2 Entity Interaotion: Eleotromagnetio Interaotions.
The development of technology in the area of sensory data has
produced a variety of sensors and emitters, such as sonar, radar,
and communications. Representations of these devices are essential
in a simulation exercise.
1.2.4.3.3 Management. Centralized management
exercise is desirable to facilitate the operation
and certain aspects of the simulation exercise.
functions can be divided into Network Management
Management.

of a simulation
of the network
DIS management
and Simulation

(1) Network Management - Network management functions handle
the basic network functions such as load management,
monitoring of nodes and gateways, and error recovery.
The network manager would also have knowledge of host
computers on the network, such as their physical
locations and network addresses.
Analysis of network
performance would be performed here.
(2) Simulation Management
There is also a need for
centralized management of the simulation exercise.
Functions of simulation management include:
Start,
Restart, Maintenance, and Shutdown of the exerc~se.
other functions required include the introduction of
entities after exercise start, and collection and
distribution of certain types of data.
1.2.4.3.4 Environment Information. For simulation entities
to participate in the same exercise, they must have access to the
same environment information. Different types of information about
the environment are necessary to make the exercise as realistic as
possible.
This information may include changes in the terrain,
weather, and ambient illumination.
(1) Changes in the Terrain - Changes in the terrain can be
caused by a number of factors. These include engineering
effects such as the construction of a bridge or a
building; weapons effects that could destroy obj ects
created via engineering effects, as well as change the
shape of
the terrain due to the impact of shells or
explosion of mines; or natural effects such as flooding.
(2) Weather Conditions - Conditions such as rain, snow, fog,
or clouds need to be represented in DIS to add to its
realism. The wind and its effect on a cloud of smoke can
affect vehicle visibility.
Chemical clouds and their
dispersal can affect dismounted infantry.
(3) Degrees of Ambient Illumination - Night battles, as well
as day battles, should be simUlated.
DIS will support
battles that can take place in any degree of ambient
illumination.
This is an unapproved Standards Draft,
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(4) Other Environmental Effects - The subsurface environment
plays a significant role in sub-surface simulations. The
effects of water temperature, pressure, and salinity on
the propagation of sound will be considered.
1.2.4.3.5 Field Instrumentation.
Requirements for real
entities on
instrumented ranges operating within the DIS
environment and interacting with simulated and real entities will
be addressed in future versions of this standard.
Limited
communication bandwidth,
volume of data,
methods of data
transmission, and type of data transmitted are among the issues to
be addressed.
1.2.4.3.6 Data Colleotion and Analysis. DIS may be used to
train individuals to work as a team or to evaluate the performance
of developmental hardware and software, proposed weapon system
platforms, tactics, or operational procedures in a realistic
operational scenario. In any case, some data on the performance of
exercise participants will be required beyond the data that can be
observed from the responses transmitted over the communication
medium.
This data will be used by the exercise manager to
determine the extent to which exercise participants (humans and
platforms) achieved the goals of the exercise.
Example data
includes
engine
temperature,
target
detection,
target
classification, expendables state, and instructor comments.
1.2.4.3.7 Mechanisms for Effioient use of Network Resources.
It may not be necessary that all participants receive all POUs of
an exercise.
Mechanisms to allOW for efficient use of network
resources may include filtering POUs at various locations in the
network, data compression schemes, and sending only changes in the
POU information rather than the entire POU. Multicast addressing
schemes and protocols will be used to create and control groups
where POUs are only sent to members of that group. The multicast
mechanisms are currently being developed and will be specified in
the areas of communication architecture, network management, and
simulation management.

This is a n unapproved Standards Draft, subject to change.

10

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT
2. General Referenoes

The following documents are referenced in this Standard:
(1)

DMA TR 8350.2

-

Department of Defense World Geodetic
System 1984 (WGS 84), Its Definition
and
Relationships
wi th
Local
Geodetic Systems.
Defense Mapping
Agency Technical Report 8350.2, 1987
This document is available from:
National
Technical
service (NTIS)
5285 Port Royal Road
Springfield, VA 22161
(703) 487-4650
Order #: ADA188815

(2)

IEEE 754-1985

-

Information

IEEE Standard for Binary Floating
Point Arithmetic, IEEE Product
#SH10116
This is available from:
IEEE Inc.
445 Hoes Lane
P.O. Box 1331
Piscataway, N.J.
08855-1331
USA
Telephone:1-800-678-IEEE

(3)

ISO 7498

-

Information Processing Systems Open Systems Interconnection Basic Reference Model
This is available from:
ISO Central Secretariat
1 rue de Varembe
Case Postale 56
CH-1211
Geneve 20
Switzerland/Suisse
and from:
American National Standards
Institute (ANSI)
Sales Department
11 West 42nd Street

This io an unapproved Standards Draft, oubject to change.
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New York, NY 10036
USA
Telephone: 212-642-4900
(4)

IST-CR-93-02

-

Enumeration and Bit Encoded Values
for
Use
with
Protocols
for
Distributed Interactive Simulation
Applications (March/93)

(5)

IST-CR-93-04

-

Description
Draft,
Fidelity
Requirements
for
Distributed
Interactive Simulation

(6)

IST-CR-93-05

-

Proposed
IEEE
Draft,
Exercise
Control and Feedback Requirement for
Distributed Interactive Simulation

(7)

IST-CR-93-13

-

Proposed
IEEE
Final
Draft,
Communication
Architecture
for
Distributed Interactive Simulations
(CADIS)
All 1ST documents can be obtained
from:
University of Central Florida
Center for Continuing Education
Orlando, Florida 32816-0177
USA
Telephone: 407-249-6100

(8)

PROJECT 2851-SIF -

Draft Military Standard Simulator
Data Base (SSDB) Interchange Format
(SIF) for High Detail Input/Output
(SIF/HDI) and Distributed Processing
(SIF/DP) .

This is an unapproved Standards Draft, Bubject to change.
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This draft
writing to:

can

be

obtained

by

Wright Patterson Air Force Base
ARC/YP-C
Dayton, Ohio 45433
(9)

SI

-

Le Syste' me International d' Unite's:
See for example:
(A) "The Complete Metric System with
the International System of Units,
(SI)", A.L. LeMaraic & John P.
ciaramella, Abbey Books, 1973.
(B)
"Guide for the Use of the
International System of Units: The
Modernized Metric System",
A.D.
McCoubrey, Sep. 91, 39p NIST/SP-811.
Also available from Supt. of Docs.
as SN003-003-03113-5.
(C) "Interpretation of the SI for
the
united
States
and
Metric
Conversion
Policy
for
Federal
Agencies", B.N. Taylor, Oct 91, 20p
NIST/SP814.
Also available from
Supt. of Docs.

(10) SIMNET

-

RPT.
7627
BBN
Network and Protocols

The

SIMNET

This is available from:
National
Technical
Information
Service (NTIS) 5285 Port Royal Road
Springfield, VA 22161
(703) 487-4650
Order: ADA244220

Note:

The latest version
should be used.

of

the

General

Reference

documents

This is an unapproved Standards Draft, subject to change.
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3.

Definitions

3.1
Acronyms Used in this standard.
standard are defined as follows:

The acronyms used in this

( 1)

BBN

- Bolt, Beranek and Newman

(2)

CADIS

- Communication Architecture for
Distributed Interactive Simulation

(J)

DARPA

- Defense Advanced Research Projects Agency

(4 )

DIS

- Distributed Interactive Simulation

(5 )

IEEE

- Institute of Electrical and Electronic
Engineers

(6 )

1ST

- Institute for Simulation and Training

(7 )

OSI

- Open Systems Interconnection

(8)

PDU

- Protocol Data unit

(9)

SI

- The official abbreviation for "Le Syste'me
International d'unite's":
A universal
system of metric weights and measures
adopted in 1960 by the international
authority on
the metric
system,
the
Comfe'rence G'en'erale de Polds et Measures
(CGPM)

(10)

SIMNET

- Simulator Networking

(11)

STRICOM

- Simulation,
Command

(12)

WGS 84

- World Geodetic System 1984

(13)

UTC

- Universal Coordinated Time

Training

and

Instrumentation

This ia an unapproved Standards Draft, subject to change.
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3.2

Terms
(1)

Application Layer (Layer 7).
The layer of the OS1
reference model (ISO 7498) that provides the means for
simulation applications to access and use the
network's communications resources.

(2)

Artioulated Part.
A visible part of a simulated
entity that is able to move relative to the entity
itself.

(3 )

Attached Part. A visible part of a simulated entity
that mayor may not be present.
For example, a bomb
on an aircraft wing station.

(4)

Ballistic Munition.
Any munition
predetermined ballistic trajectory.

(5)

Best Effort Service. A communication service in which
transmitted data is not acknowledged.
Such data
typically arrives in order, complete and without
errors. However, if an error occurs, nothing is done
to correct it (e.g., there is no retransmission).

(6)

Bit. The smallest unit of information in the binary
system of notation.

(7)

Dead Reckoning.
A method for the estimation of the
position/orientation
of
an
entity based
on a
previously known position/orientation and estimates of
time and motion.

(8)

Distributed Interactive Simulation (DIS). A time and
space coherent synthetic representation of world
environments designed for linking the interactive,
free play activities of people in operational
exercises.
The synthetic environment is created
through real-time exchange of data units between
distributed, computationally autonomous simulation
applications in the form of simulations, simulators,
and instrumented equipment interconnected through
standard computer communicative services.
The
computational simulation entities may be present in
one location or may be distributed geographically.

(9)

Emitter.
A device that is able to discharge
detectable electromagnetic or acoustic energy.

( 10)

Entity.

that

follows

See simulation Entity.

This is an unapproved Standards Draft, subject to change.
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(11)

Entity Coordinate Bystem. Location with respect to a
simulation
entity
is
described
by
an
entity
coordinate system. See l.2.2.

(l2)

Euler Angles.
A set of three angles used to describe
the orientation of an entity as a set of three
successive rotations about three different orthogonal
axes (x, y, and z).
The order of rotation is first
about z by angle 'i' (psi), then about the new y by
angle e (theta), then about the newest x by angle ~
(phi) (see Figure 1-3). Angles 'i' and ~ range between
±" , while angle e ranges only between ±"/2 radians.
These angles specify the successive rotations needed
to transform from the world coordinate system to the
entity coordinate system.
The positive direction of
rotation about an axis is defined by the right-hand
rule.

(ll)

Exercise.

See Simulation Exercise.

(l4)

Fidelity.

A measure of the realism of a simulation.

(15)

Field.
A series of contiguous bits treated as an
instance of a particular data type that may be part of
a higher level data structure.

(l6)

Guise. A function that provides the capability for an
entity to be vi.ewed with one appearance by one group
of participants, and with another appearance by
another group.

(17)

Multicast.
A transmission mode in which a single
message is sent to multiple network destinations,
i.e., one-to-many.

(18)

Network Management. The collection of administrative
structures, policies, and procedures that collectively
provide for the management of the organization and
operation of the network as a whole.

(l9)

Node.
A general term denoting either a switching
element in a network or a host computer attached to a
network.

(20)

Octet.
A sequence of eight bits,
upon as a unit.

(2l)

Protocol.
A set of rules and formats (semantic and
syntactic) that determine the communication behavior
of simulation applications.

usually operated

This is an unapproved Standards Draft, subject to change
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(22)

Protocol Data unit. A unit of data that is passed on
a network between simulation applications.

(23)

Real-Time. An event or data transfer in which, unless
accomplished within an allotted amount of time, the
accomplishment of the action has either no value or
diminishing value.

(24)

Real-World Time.
The standard Greenwich Mean Time.
It is the actual time in Greenwich, England.
Reliable Servioe.
A communication service in which
the number and type of errors that the user finds in
the data are acceptable for the application. Reliable
communication may require specific mechanisms in order
to achieve the user's requirements:
error detection
and notification, such as bit errors based on a toohigh bit error rate as defined by the user; or error
detection and correction from PDU errors, such as bit
errors, duplicated PDUs, missing PDUs, or out-ofsequence PDUs.

( 25)

(26)

Right-Hand Rule. positive rotation is clockwise when
viewed toward the positive direction along the axis of
rotation.

(27)

simulation Application. The executing software on a
host computer that generates one or more simulation
entities.
The . simulation application represents or
"simulates" real-world phenomena for the purpose of
training or experimentation.
Examples of simulation
applications
include manned vehicle
simulators,
computer generated forces, and computer interfaces
between a DIS network and real equipment.
The
simulation
application
receives
and
processes
information concerning entities created by peer
simulation applications through the exchange of DIS
PDUs.
More than one simulation application may
simultaneously execute on a host computer.
The
simulation application is the application layer
protocol entity that implements the protocol defined
in this document.
This document will use the term
"simulation application" to avoid confusion between
protocol entities and simulation entities. The term
"simulation" may also be used in place of simulation
application.

(28)

simulation Entity.
An element of the synthetic
environment that is created and controlled by a
simulation application through the exchange of DIS
PDUs.
Examples of types of simulated entities are:
tank, submarine, carrier, fighter aircraft, missiles,
br idges,
or
other
elements
of
the
synthetic

ThiB ia an unapproved StandardB Draft,

18

Bubject to change.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT
environment.
It is possible that a simulation
application may
be
controlling more
than
one
simulation entity.
Simulation entities may also be
referred to as "entities" in this document.
(29)

Simulation Exercise. An exercise that consists of one
or
more
interacting
simulation
applications.
Simulations participating in the same simulation
exercise share a common identifying number called the
Exercise Identifier.
These simulations also utilize
correlated
representations
of
the
synthetic
environment in which they operate.

(30)

simulation Management.
A mechanism that provides
centralized control of the simulation exerc~se.
Functions of simulation management include:
start,
restart, maintenance, shutdown of the exercise, and
collection and distribution of certain types of data.

(31)

simulation Time. The time inside the simulation. It
is the Greenwich Mean Time of the virtual world of the
DIS exercise.

(32)

Tracked Munition. A munition for which tracking data
is required.
A tracked munition's flight path is
represented by Entity State PDUs.

(33)

Unicast.
A transmission mode in which a single
message is sent to a single network destination, i.e.,
one-to-one.

(34)

World Coordinate system. The right-handed geocentric
cartesian system. The shape of the world is described
by the WGS 84 standard.
The origin of the world
coordinate system is the centroid of the earth.
The
axes of this system are labeled X, Y, and Z, with the
positive X-axis passing through the Prime Meridian at
the Equator, with the positive Y-axis passing through
90 degrees East longitude at the Equator and the
positive Z-axis passing through the North pole.

This ia an unapproved Standards Draft, subject to change.
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4.

General Requirements

4.1 Introduction.
This section contains requirements concerning
the content and use of POUs in OIS exercises.
4.1.1 DIS Exercise. A OIS exercise shall consist of one or more
interacting simulation applications.
The OIS POUs issued by all
simulation applications participating in the same exercise shall
share one identifying number called the Exercise Identifier.
4.1.2 Issuing Entity. In a OIS exercise, simulation applications
may represent one or more entities.
The simulation application
shall issue POUs for each of the entities that it simulates. POUs
shall never be issued in advance of the occurrence of the event or
state communicated by the POU.
For reference, it is easier to
state that the entity is issuing the POU, rather than stating that
the simulation application that is simulating the entity is issuing
the POU.
Therefore, the phrase "entity issues" shall mean "the
simulation application representing the entity issues."
4.2 Issuance of PDUs.
POUs shall be issued according
requirements specified in the paragraphs that follow.

to the

4.3 Receipt of PDUs. Upon receipt of POUs, simulation applications
shall act as specified in the paragraphs that follow.
Unless
otherwise stated, the actions described in these paragraphs shall
apply to all the simulation entities to which the POU is addressed.
Oepending on the POU type, the POU can be addressed to a particular
entity or to all entities within an exercise.
simulation
applications shall accommodate out-of-order delivery of POUs.
4.4 Protocol Data units for DIS. The following paragraphs shall
establish the content and the procedure for use of POUs in a OIS
exercise.
4.4.1 Protocol Data unit Header.
A POU header shall be
first part of each POU.
The header shall specify
identification number associated with the OIS exerc1se,
protocol version, the type of protocol data unit that follows,
time stamp, and the length of the POU (see also 5.3.15).

the
the
the
the

4.4.1.1 Protocol Version.
The POU header shall specify the
version of OIS protocol to which the POU pertains.
4.4.1.2 DIS Exercise Identification. Each OIS exercise shall
be distinguished from other exercises by the use of an Exercise
Identifier.
An identifier that is currently not in use on the
network shall be assigned.
4.4.1.3
POUs:

Types of POUs.

This standard defines the following 27

This is an unapproved Standards Draft, subject to change.
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(1)
(2 )
(3)
(4)
(5)
(6)
(7)
(8 )
(9)

(10)
(11)

(12)

(13)
(14)
( 15)
( 16)

(17)
(18)
(19)
(20)

(21 )
(22)
(23)
(24)

( 25)
( 26)
(27)

Entity State PDU
Fire PDU
Detonation PDU
Service Request PDU
Resupply Offer PDU
Resupply Received PDU
Resupply Cancel PDU
Repair Complete PDU
Repair Response PDU
Collision PDU
Create Entity PDU
Remove Entity PDU
Start/Resume PDU
stop/Freeze PDU
Acknowledge PDU
Action Request PDU
Action Response PDU
Data Query PDU
Set Data PDU
Data PDU
Event Report PDU
Message PDU
Emission PDU
Laser PDU
Transmitter PDU
Signal PDU
Receiver PDU

In addition to these PDUs, other PDUs may be added to this standard
in the future.
PDU types have been reserved for PDU growth.
PDU
types in the range of 129 through 255 have been reserved for
experimental purposes.
4.4.1.4
Time stamp.
This field shall specify the time at
which the data in the PDU is valid.
4.4.1.5
Length of PDU.
The Length field shall specify the
number of octets between and including the first and last octet of
the PDU.
4.4.2 Entity Information.
Information associated with the
appearance and location of an entity shall be communicated in a DIS
exercise through the use of an Entity State PDU (see also 5.4.3.1).
4.4.2.1 Entity state PDU.
The Entity State PDU shall
communicate information about an entity's state.
This includes
state information that is necessary for the receiving simulation
applications to represent the issuing entity in the simulation
applications' own simulation.
4. 4.2.1. 1 Information contained in the Enti ty Btate PDU.
Entity State PDU shall contain the following information:
This ia an unapproved Standards Draft, subject to
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(1)
(2)
belongs
(3)
(4)

The identification of the entity that issued the PDU
The identification of the force to which the entity

The issuing entity's specific entity type
The issuing entity's alternate entity type for use with
the Guise function (see 3.2-16)
(5) Information about the location of the entity in the
simulated world and its orientation. This information
includes:
(a) The location with respect to the world
(b) The velocity (the rate at which its location is
changing)
(c) orientation
(d) The dead reckoning parameters that should be
employed when extrapolating the position of this
entity.
Values in this field shall include dead
reckoning algorithm in use, linear acceleration, and
angular velocity.
other values for this field are
currently undefined.
(6) The information required for representation of the
entity's visual appearance. This information includes:
(a) The appearance of the entity (for example, normal,
smoking, on fire, producing a dust cloud, etc.)
(b) Markings
(c) The number of articulation parameters and the
parameter values to represent
orientation of
articulated parts
(d) The presence of attached parts or stores
(7) The capabilities of the entity.
Defined capabilities
include:
(a) Resupply
(b) Repair

4.4.2.1.2 Dead Reckoninq. A method of position/orientation
estimation called dead reckoning shall be employed to limit the
rate at which Entity state PDUs are issued. For more information
on dead reckoning, see Section 7 in Document IST-CR-93-02.
4.4.2.1.2.1 Dead Reckoninq and the Issuing Entity.
Each
simulation application shall maintain two models of each entity it
is representing. One model shall be a high fidelity model of the
entity.
The other model shall be a dead reckoning model of the
entity it is representing. certain thresholds shall be established
as
criteria
for
determining
if
the
entity's
actual
position/orientation has varied an allowable amount from its dead
reckoned
position/orientation.
When
the
entity's
actual
position/orientation
has
varied
from
the
dead
reckoned
position/orientation by more than a threshold value, the simulation
application shall issue an Entity State PDU to communicate the
entity's actual position to other simulation applications.
The
simulation application shall also use the same information
This is an unapproved Standards Draft, subject to change.
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communicated to other simulation applications to update its dead
reckoning model of its entity.
4.4.2.1.2.2 Dead Reckoning and the Receiving Entity. Each
simulation application shall maintain a dead reckoning model of the
position/orientation of entities that are of interest (within sight
or range) as specified by the dead reckoning model in use.
The
dead reckoned position/orientation of other entities shall be used
to display their position/ orientation in a simulator's visual or
sensor displays.
When the simulation application receives a new
update from one of the entities it is dead reckoning, it shall
correct its dead reckoning model and base its estimations on the
most recent position/orientation, velocity, and acceleration
information. Smoothing techniques may be used to eliminate jumps
that occur in a visual display when the dead reckoning
position/orientation of an entity is corrected using more recent
position/orientation data.
4.4.2.1.2.3 Dead Reckoning Algorithms.
Required dead
reckoning algorithms for use with this standard are included in
section 7 in Document IST-CR-93-02.
To allow for parameters
associated with the dead reckoning algorithm in use, a field has
been set aside in the Entity state PDU for dead reckoning
parameters.
4.4.2.1.3 Issuance of the Entity state PDU. The Entity state
PDU shall be issued by an entity when one or more of the following
conditions exist:
(1) The discrepancy between an entity's actual state (as
determined by its own high fidelity model) and its dead
reckoned state (state using specified dead reckoning
algorithms) exceeds a predetermined threshold (see
Section 7 in Document IST-CR-93-02 concerning dead
reckoning and threshold values).
This threshold
includes changes in position/orientation information and
articulation parameter information.
(2) A change in the entity's appearance occurs. This change
may include beginning to burn or smoke.
(3) A predetermined length of time has elapsed since the
issuing of the last Entity state PDU. This value may be
established at exercise start or during the exercise.
The mechanism by which this value is established is
outside the scope of the protocol.
If no value is
established, the default value shall be five seconds.
A default tolerance of ±lO% shall apply to this value.
The tolerance value may be set by a mechanism outside
the scope of this protocol.
The Entity State PDU shall be issued using a real-time, best
effort, multicast communication service. The PDU shall be sent to
all simUlation applications participating in the same exercise.
This is an unapproved Standards Draft, Bubject to change.
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4.4.2.1.4 Receipt of the Entity state PDU. Upon receipt of
the Entity state POU, a simulation application shall determine that
the POU contains newer information than that currently being used
to model the transmitting entity.
If so, the simulation
application shall use the information contained therein to model
the position, orientation, and appearance of the entity that issued
the POU. otherwise the POU shall be discarded. If a predetermined
length of time has elapsed since the last Entity state POU
representing that a given entity was received, the simulation
application shall remove the model of that entity from its
simulation.
The length of time shall be established at exercise
start, or may be changed during the exercise.
If no value is
established, the default value for this time shall be the value of
the Entity state POU issuance interval (see 4.4.2.1.3, condition 3)
multiplied by 2.4
4.4.2.1.5 Guise. The purpose of the Guise function is to
allow OIS participants to serve in the Opposing Force role while
operating friendly simulations. This function allows both sides of
an engagement to see their team members as friendly and the
opposing forces as hostile.
The Entity Type field shall be used by members of the issuing
entity's team to display the issuing entity. The Alternate Entity
Type field shall be used by members of all other teams to display
the issuing entity. The Force 10 determines the team membership of
the issuing entity.
4.4.2.1.5.1 Issuing Entity Actions. If the Guise function
is used, an issuing entity shall perform the following actions:
(1) The entity shall assign the entity type code for
its friendly force appearance to the Entity Type field
of the Entity State POUs it issues.
(2) The entity shall assign the entity type code for its
opposing force appearance to the Alternate Entity Type
field of the Entity state POUs it issues.
(3) In the case of neutral entities, the same type code
shall be assigned to both the Entity Type field and
the Alternate Entity Type field.
If the Guise function is not used, the same entity type
shall be assigned to both the Entity Type field and the Alternate
Entity Type field.
4.4.2.1.5.2 Receiving Entity Actions. The receiving entity
shall interpret Entity Type and Alternative Entity Type fields.
upon receiving an Entity State POU from an entity that is of
interest, the receiving entity shall check the value of the Force
10 of the entity that issued the POU.
The following conditions
apply:
This is an unapproved Standards Draft, subject to change.
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(1) If the Force ID is the same as Receiving Entity, the
issuing entity should be displayed by its friendly
force appearance found in the Entity Type field.
(2) If the Force ID is different from the Receiving
Entity, the issuing entity should be displayed by its
opposing force appearance found in the Alternate
Entity Type field.
4.4.2.1.5.3 Example of Guise Function. The Guise function
might be employed in the following manner:
In a simulation
exercise, the friendly force appearance is an M1 tank, the opposing
force appearance is a T-72. All participants would use an entity
type of M1 and an alternate entity type of T-72 in the Entity state
PDUs they issue.
During the exercise, members of Team 1 recel.vl.ng Entity
state PDUs from their own team will depict them using the friendly
force appearance MI.
Entity state PDUs received from members of
Team 2 will be depicted by members of Team 1 as T-72s by using the
opposing force appearance.
Likewise, members of Team 2 receiving Entity state PDUs
from their own team will depict them using the friendly force
appearance MI. Entity state PDUs received from members of Team 1
will be depicted by members of Team 2 as T-72s.
4.4.3 Weapons
Fire.
Information
associated
with
the
representation of weapons effects in a DIS exercise shall be
communicated through the use of two PDUs:
the Fire PDU and the
Detonation PDU (see also 5.4.4.1).
4.4.3.1 Representation of weapons Fire in DIS. Representation
of weapons fire in a DIS exercise shall consist of the following
sequence of events:
(1)
(2)

An entity fires a weapon. The firing of a weapon shall be
communicated through the use of a Fire PDU.
The munition launched shall be modeled by the firing
entity's simUlation application.
If the munition is a
munition for which tracking data is required, it shall be
assigned a unique entity identifier by the firing entity's
simUlation application.
In addition to issuing the Fire
PDU, the simulation application modeling the munition's
behavior shall issue Entity State PDUs for the munition
according to the procedures for the use of the Entity
State PDU (see 4.4.2).
The munition, therefore, is
represented as an entity.
If tracking data is not
required for the munition, the munition entity identifier
shall be zero.
The decision as to whether or not a
munition is trackable is outside the scope of this
standard.
This ia an unapproved Standards Draft, subject to change.
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(3)

The impact or detonation of a munition represents the end
of its path and the end of the existence of a munition
entity. This event shall be represented by a Detonation
PDU.
A Detonation PDU shall also be used to terminate
undetonated munitions (see 4.4.3.3.6) that do not impact
or detonate.

4.4.3.2 Fire PDU. The Fire PDU shall be used to communicate
information associated with the firing of a weapon.
4.4.3.2.1 Information contained in the Fire PDU.
PDU shall contain the following information:

The Fire

(1) The identification of the entity issuing the PDU
(2) The identification of the intended target entity if
known to the simulation application, zero otherwise
(3) The identification of tracked munitions (munitions not
tracked have an identification value of zero)
(4) The identification of the specific event marked by the
firing of an entity's weapon
(5) The information required for representation of the path
and impact of the munition. This information includes:
(a) The location from which the munition was launched or
fired
(b) The type of munition fired
(c) The warhead of the munition (if applicable, zero
otherwise)
(d) The fuze employed by the munition (if applicable,
zero otherwise)
(e) The quantity and rate at which it was fired
(f) The initial velocity of munition fired
(g) The range the firing entity's fire control system
has assumed for computing the fire control solution
4.4.3.2.2 Issuance of the Fire PDU. The Fire PDU shall be
issued by an entity at the moment it fires a weapon.
The Fire PDU shall be issued using a real-time, best effort,
multicast communication service.
The PDU shall be sent to all
simulation applications participating in the same exercise.
4.4.3.2.3 Bingle Rounds and Bursts of Fire.
If the firing
of the weapon represents a single round, the quantity field of the
Fire PDU shall contain the value one, and the rate field shall
contain the value zero.
If the firing of a weapon or a group of
weapons oriented in the same direction represents multiple rounds,
the fields shall contain the quantity of munition fired and the
rate at which it was fired, respectively.
4.4.3.2.4 Receipt of the Fire PDU.
Upon receipt of a Fire
PDU, a simulation application shall use the information therein to
represent any necessary visual and aural effects produced by the
This is an unapproved Standards Draft, subject to change.
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firing of the weapon,
smoke.

whether it be a muzzle

flash,

noise,

or

4.4.3.3 Detonation PDU. The Detonation PDU shall be used to
communicate information associated with the impact or detonation of
a munition.
4.4.3.3.1 Information contained in the Detonation PDU.
Detonation PDU shall contain the following information:

The

(1) The identification of the entity issuing the PDU
(2) The identification of the target entity if it impacted
an entity, zero otherwise
(3) The identification of tracked munitions (munitions not
tracked shall have an identification value of zero)
(4) The identification of the fire event responsible for the
detonation. This number shall be the same as the event
identification number assigned to the corresponding Fire
PDU.
If the detonation is not preceded by a
corresponding fire event, then the event identifier
field of the event identifier record shall be zero
(e.g., land mines detonation).
(6) The information required for representation of the
impact or detonation of the munition. This information
includes:
(a) The location with respect to the world
(b) The type of munition fired
(c) The warhead of the munition (if applicable, zero
otherwise)
(d) The fuze employed by the munition (if applicable,
zero otherwise)
(e) The quantity and rate at which it was fired
(f) The velocity just before detonation/impact
(g) The location of detonation with respect to the
target entity
(h) The detonation result
(i) Articulation parameters for any articulated parts of
the target entity affected by the detonation
4.4.3.3.2 Issuance 0 f the Detonll tion PDU. The Detonation PDU
shall be issued by a simulation application at the moment that a
munition being modeled by that simulation application impacts or
detonates.
If the munition neither impacts nor detonates, the
controlling simulation application shall issue a Detonation PDU
with a detonation result of "none" when the controlling simulation
application has ceased to model the munition.
The Detonation PDU shall be issued using a real-time, best
effort, multicast communication service. The PDU shall be sent to
all simulation applications participating in the same exercise.

This is an unapproved Standards Draft, subject to change.
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4.4.3.3.3 Interpretation of Detonation Result anO Inclusion
of Entity IOentifier. If the impact or detonation is known to have
affected only a specific entity, a result of "entity impact" is
used if the entity is directly contacted by the munition.
Otherwise, a detonation result of "entity proximate detonation" is
used.
In either case, the firing entity shall communicate the
entity identifier (Target Entity 10) in the Detonation POU.
The
location of the impact or detonation in the entity coordinates of
the affected entity shall also be included.
If the impact or detonation is known to have affected only
the terrain, a result of "ground impact" is used if the terrain is
directly contacted by the munition. Otherwise a detonation result
of "ground proximate detonation" is used.
In these cases the
location of the impact or detonation shall be communicated in world
coordinates.
If neither a specific entity nor the terrain is all that is
affected by the munition, a detonation result of "detonation" is
used if the munition detonates, and a detonation result of "none"
is used if it does not. In either case, the terminal location of
the munition shall be communicated in world coordinates.
4. 4 • 3 • 3 • 4 Inclusion of Articula teO Part Parameters. When the
firing entity determines that its round has impacted an articulated
part on the target entity, the firing entity shall include the
articulation parameters of the affected articulated part (at the
time of impact) in the Detonation PDU. If the articulated part is
not directly connected to the base model,
all intervening
articulations shall be included in the Detonation PDU. The
articulation parameters shall be represented in the same form as in
the Entity state PDU.
4.4.3.3.5 Termination of the Existence of Munition Entities.
The Detonation PDU shall indicate the termination of the existence
of a munition entity.
Upon receipt of the Detonation PDU,
simulation applications shall stop modeling the munition.
4.4.3.3.6 Termination of UnOetonateO Munitions.
If the
munition neither impacts nor detonates, the controlling simulation
application shall issue a Detonation PDU to indicate when it has
ceased to model the munition.
For example, if the munition has
exceeded a certain range, the controlling simulation application
shall issue a Detonation PDU and shall cease to model that
munition.
In the case of an undetonated munition, the location
field of the Detonation PDU shall contain the location of the
munition entity when the controlling simulation application stopped
modeling the munition.
The detonation result shall contain the
value "none".
of

a

4.4.3.3.7 Receipt of the Detonation PDU.
upon the receipt
Detonation PDU, a simulation application shall use the
This is an unapproved Standards Draft, subject to change.
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information therein to represent the visual and aural effects that
may be produced by the detonation or impact of the munition. The
receiving simulation application shall also use the information to
determine damage that may have been received as a result of the
detonation.

This is an unapproved Standards Draft, Bubject to change.
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4.4.4 Logistics Support.
Information associated with the
representation of logistics support in a DIS exercise shall be
communicated through the use of several PDUs: Service Request PDU,
Resupply Offer PDU, Resupply Received PDU, Resupply Cancel PDU,
Repair Complete PDU, and Repair Response PDU (see 5.4.4.2).

The procedures associated with logistics support require the
definition of several timers. The value of these timers shall be
established at exercise start and may be changed during the
exercise. The mechanism by which these values are set and changed
is outside the scope of this protocol.
If no values are
established, the default values for these timers shall be as
follows:
(1) Resupply Receiver Timer 1:
( 2) Resupply Receiver Timer 2 :
(3) Resupply Supplier Timer 1:
(4) Repair Receiver Timer 1:
(5) Repair Supplier Timer 1:
(6) Repair Supplier Timer 2:

5 seconds
1 minute
1 minute
5 seconds
12 seconds
12 seconds

4.4.4.1 Procedure for Logistics support. Logistics support in
DIS shall be accomplished through a series of request and response
messages between two entities.
Two types of service have been
defined for DIS: resupply and repair.
4.4.4.2 Stmte Information
for Resupply.
The following
paragraphs describe the different states and transitions for
resupply service. An example of the resupply function is given in
4.4.4.8.
4.4.4.2.1 Receiving Entity.
one of three states:
(1)

Ready State

(2)

Requesting State

(3)

Receiving State

The receiving entity may be in

A receiving entity is in the Ready
state when it is not in either the
Requesting state or the Receiving
state.
A
receiving
entity
is
in
the
Requesting
state
when
it
has
requested
supplies
and
has
not
received a reply to its request.
A
receiving
entity
is
the
in
Receiving state when it has been
offered supplies and
is
in
the
process of receiving them.

The behavior of the receiving entity during resupply service
is shown in Fig 4-1.

This is an unapproved Standards Draft, subject to change.
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Fig 4·1
Recclving Entity Behavior During

Res~pply

Transition

Condition and Actions

Request Service

When conditions for resupply are met I the
entity shall issue a service Request PDU (see
4.4.4.4).
The entity shall proceed from the
Ready state to the Requesting state and
Resupply Receiver Timer 1 shall be set.'

Cancel Request

When conditions for resupply are no longer met
or when a Resupply Cancel PDU (4.4.4.7) is
received from a supplying entity I Resupply
Receiver Timer 1 shall be canceled and the
entity shall proceed from the Requesting state
to the Ready state.

The fact that an entity is able to provide resupply or repair
service is indicated in the Capabilities field in its ES PDUs.

Thia io an unapproved Standards Draft, subject to change.
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Repeat Request

When Resupply Receiver Timer 1 expires, the
Service Request PDU shall be reissued and the
timer shall be reset.

Receive Offer

When a Resupply Offer PDU (see 4.4.4.5) is
received, Resupply Receiver Timer 1 shall be
canceled and Resupply Receiver Timer 2 shall
be set to the period of time required for
receiving
some
portion
of
the
offered
supplies. The entity shall proceed from the
Requesting state to the Receiving state.

Reject Offer

When conditions for resupply are no longer
met, a Resupply Cancel PDU shall be issued,
Resupply Receiver Timer 2 shall be canceled,
and the entity shall proceed
from the
Receiving state to the Ready state.

Accept Service

When Resupply Receiver Timer 2 expires, the
count
of
supplies
on
board
shall
be
incremented and a Resupply Received PDU (see
4.4.4.6) shall be issued.
The entity shall
then proceed from the Receiving state to the
Ready state.

Transfer Canceled

When a Resupply Cancel PDU (see 4.4.4.7) is
received, the ongoing transfer shall be
canceled, Resupply Receiver Timer 2 shall be
canceled, and the entity shall proceed from
the Receiving state to the Ready state.
No
supplies (from the canceled transfer) shall be
transferred.

4.4.4.2.2 supplying Entity.
one of two states:
(1) Ready State

(2) Offering State

The supplying entity may be in

A supplying entity is in the Ready
state when it is able to recel.ve a
request for supplies and is able to
offer supplies to a receiving entity.
A supplying entity in the Offering
state has made an offer of supplies
and is waiting for the receiving
entity to indicate the quantity of
supplies it has taken.

The behavior of the supplying entity during resupply service is
shown in Fig 4-2.

This is an unapproved Standards Draft,
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Fig 4-2
Supplying Encily Behavior During Resupply

Transition

Condition and Actions

Offer Supplies

When a Service Request PDU (see 4.4.4.4) is
received, a Resupply Offer PDU (see 4.4.4.5)
shall be issued, Resupply Supplier Timer 1
shall be set, and the entity shall proceed
from the Ready state to the Offering state.

Resupply Complete

When a Resupply Received PDU (see 4.4.4.6) is
received, Resupply Supplier Timer 1 shall be
canceled.
The count of supplies on board
shall be decremented and the entity shall
proceed from the Offering state to the Ready
state.

Resupply Canceled

When a Resupply Cancel PDU (see 4.4.4.7) is
received, Resupply Supplier Timer 1 shall be
canceled.
The count of supplies on board
shall not change and the entity shall proceed
from the Offering state to the Ready state.

Resupply Abandoned

When Resupply Supplier Timer 1 expires, the
transfer shall be abandoned, the count of
supplies on board shall not change, and the
entity shall proceed from the Offering state
to the Ready state.

Thio i9 an unapproved Standards Draft, subject to change.
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4.4.4.3 state Information for Repair. The following paragraphs
describe the different states and transitions for repair.
An
example of repair service is given in 4.4.4.12.
4.4.4.3.1 Receiving Entity.
one of two states:
(1) Ready state
(2) Requesting/
Receiving
state

The receiving entity may be in

A receiving entity is in the Ready
state when it is able to request repairs
from an entity with repair capabilities.
A receiving entity is in the
Requesting/Receiving Receiving state
when it has requested repairs and has
not received
a
response to its
request.

The behavior of the receiving entity during repair service is shown
in Fig 4-3.

(

/
Ready State

"
0049-14040

r-

Request
Repair

Repair._-,-

Complete

'\..
RequestingIReceiving
State

Cancel
Request

/

U
Repeat
Req~

Fig 4-3
Receiving Entity Behavior During Repair

Transition

Condition and Actions

Request Repair

When conditions for repair service are met,
the entity shall issue a Service Request PDU
(see 4.4.4.4). Repair Receiver Timer 1 shall
be set. The entity shall proceed from the
Ready state to the Requesting/Receiving state.

Repair Complete

When a Repair Complete PDU (~ee 4.4.4.9) is
received, the entity shall ~ssue a Repair
Response PDU (see 4.4.4.10), Repair Receiver
Timer 1 shall be canceled, and the entity
shall proceed from the Requesting/Receiving
state to the Ready state.

This is an unapproved Standarda Draft, oubject to change.
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cancel Request

When conditions for repair service are no
longer met, the receiving entity shall cease
to issue Service Request PDUs,
Repair
Receiver Timer 1 shall be canceled, and the
entity
shall
proceed
from
the
Requesting/Receiving state to the Ready state.

Repeat Request

When Repair Receiver Timer 1 expires, the
Service Request PDU shall be reissued and the
timer reset. The entity shall remain in the
Requesting/Receiving state.

4.4.4.3.2 Repairing Entity.
one of two states:
(1)"

Ready state

(2)

Offering state

(3)

Repair
completed
state

The repairing entity may be in

repairing entity is in the Ready
state when it is able to offer
repairs to a receiving entity.
A repal.rl.ng entity
is
in
the
Offering state when it has received a
request for repairs and is responding
to the request.
A repairing entity is in the Repair
Completed state when it has completed
a repair and it is waiting for a
response.
A

The behavior of the repairing entity during repair service is shown
in Fig 4-4.

R""dy
SUit:

Repair Request

\

Repair C:utcel

Offering
SUit:

No Response

Receive Rcsponse

Complete
Rcp3lr

Completed
State

Fig 4-4
Repairing Entity Behavior During Repair
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Transition

conditions and Actions

Repair Request

When the repairing entity has received a service
Request PDU (see 4.4.4.4) and has identified
itself as the intended repairing entity, Repair
supplier Timer 1 shall be set.
Every time a
service Request PDU is received from the entity
requesting the repair service, Repair Supplier
Timer 1 shall be reset.
The repairing entity
shall then proceed from the Ready state to the
Offering state.

Complete Repair

When the repair is complete, the entity shall
issue a Repair Complete PDU (see 4.4.4.9), shall
cancel Repair Supplier Timer 1, shall set Repair
supplier Timer 2, and shall proceed from the
Offering state to the Repair Completed state.

Receive Response

When a Repair Response PDU is received from the
receiving entity, entity shall cancel the Repair
Supplier Timer 2 and shall proceed from the
Repair Completed State to the Ready state.

No Response

When Repair Supplier Timer 2 has expired, the
entity shall proceed from the Repair Completed
state to the Ready state.

Repair Canceled

When Repair Supplier Timer 1 has expired, the
entity shall proceed from the Offering state to
the Ready state.

4.4.4.4 service Request PDU. The Service Request PDU shall be
used to communicate information associated with one entity
requesting a service from another.
4.4.4.4.1 Information contained in the Service Request PDU.
The Service Request PDU shall contain the following information:
(1) The identification of the entity issuing the PDU
(2) The identification of the entity that is able to provide
the service required by the requesting entity
(3) The type of service being requested.
Services defined
are:
(a) Resupply
(b) Repair
(4) The number and types of supplies if the service required
is resupply

This is an unapproved Standards Draft, subject to change.
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4.4.4.4.2 Issuanoe of the Servioe Request PDU. The Service
Request PDU shall be issued by an entity requesting logistics
support when appropriate conditions' exist.
The Service Request PDU shall be issued using a best effort,
multicast communication service.
4.4.4.4.3 Receipt of the Servioe Request PDU. Upon receipt
of a Service Request PDU, the entity that receives the PDU shall
respond in one of the following ways:
(1) If the service requested is resupply and the entity that
receives the PDU is able to provide the needed supplies,
the supplying entity shall issue a Resupply Offer PDU
(see 4. 4 . 4 .5) .
(2) If the service requested is repair, the repairing entity
shall simulate the needed repairs in the following
manner: The repair process is allowed to proceed as long
as the repairing entity continues to receive Service
Request PDUs.
If
Service Request PDUs cease to be
received and are not seen for the period of Repair
Supplier Timer 1, the repairing entity shall assume that
conditions for repair no longer exist and therefore
shall abort the process.
(3) If the service requested is resupply and the entity
receiving the PDU is unable to provide the supplies
requested, then the supplying entity shall issue a
Resupply Cancel PDU (see 4.4.4.7).
4.4.4.5 Resupply Offer PDU. A Resupply Offer PDU shall be used
to communicate the offer of supplies by a supplying entity to a
receiving entity.
4.4.4.5.1 Information contained in the Resupply Offer PDU.
The Resupply Offer PDU shall contain the following information:
(1) The identification of the entity requesting resupply
(2) The identification of the supplying entity which issued
the PDU
(3) The number of types of supplies that the supplying
entity is able to provide
(4) The supply types available and the amount of each
4.4.4.5.2 Issuance of the Resupply Offer PDU. The Resupply
Offer PDU shall be issued by an identified supplying entity that
Appropriate conditions include internal conditions such as
certain crew actions in the simulator, as well as external
conditions such as conditions existing in the simulated
would entities not destroyed, or being within a certain
distance.
ThiB ia an unapproved Standards Draft, subject to change.
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has received a Service
resupply service.

Request

PDU

(see

4.4.4.4)

requesting

The Resupply Offer PDU shall be issued using a best effort,
multicast communication service.
4.4.4.5.3 Receipt of the Resupply Offer PDU.
upon receipt
of a Resupply Offer PDU, the receiving entity shall proceed from
the Requesting state to the Receiving state. When receipt of the
supplies is complete, the receiving entity shall respond by issuing
a Resupply Received PDU.
4.4.4.6 Resupply Received PDU. A Resupply Received PDU shall
be used to acknowledge the receipt of supplies by the receiving
entity.
4.4.4.6.1 Information contained. in the Resupply Reoei ved PDU.
The Resupply Received PDU shall contain the following information:
(1) The identification of the entity requesting resupply
(2) The identification of the supplying entity
(3) The number of types of supplies that the supplying
entity is able to provide
(4) The supply types available and the amount of each taken
by the receiving entity
4.4.4.6.2 Issuance of the Resupply Received. PDU.
The
Resupply Received PDU shall be issued by an identified receiving
entity to indicate the supplies actually transferred from the
supplying entity to the receiving entity.
The Resupply Received PDU shall be
effort, multicast communication service.

issued using

a

best

4.4.4.6.3 Receipt of the Resupply Received PDU. Upon receipt
of a Resupply Received PDU, the supplying entity shall decrement
the number of supplies on board and shall proceed to the Ready
state.
4.4.4.7 Resupply Cancel PDU. The Resupply Cancel PDU shall be
used to communicate the canceling of a resupply service provided
through logistics support.
4.4.4.7.1 Information Contained in the Resupply Cancel PDU.
The Resupply Cancel PDU shall contain the following information:

This ia an unapproved Standards Draft, Bubject to change.
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(1) The identification of the entity receiving supplies
(2) The identification of the entity providing supplies
4.4.4.7.2 Issuance of the Resupply Cancel PDU. The Resupply
Cancel PDU shall be issued by either the receiving entity or
supplying entity at any time during resupply to cancel the resupply
service.
The Resupply Cancel PDU shall be issued using a best effort,
multicast communication service.
The entity
4.4.4.7.3 Receipt of the Resupply Cancel PDU.
receiving the Resupply Cancel PDU shall cancel its timers and
No supplies (for the canceled
return to the Ready state.
transaction) are transferred.
4.4.4.8 Example of Resupply service. If the service requested
by the receiving entity is resupply, a scenario such as the
following may take place:
A resupply interaction begins when a simulation application
determines that one of its entities is in a state such that it
should be resupplied. For example, a ground vehicle might come to
a stop and open its refueling port.
When this occurs, the
simulation application issues a service Request PDU to a potential
resupplying entity and sets Resupply Receiver Timer 1. Potential
resuppliers may be identified by their proximity, state, and the
content of the capabilities field (as determined from their Entity
state PDUs).
This event is shown as the "Request Service"
transition in Figure 4-1.
A simulation entity that receives a service Request PDU and is
identified as the specified supplying entity responds by offering
some portion of whatever supplies are currently loaded on board.
This condition is shown in Fig 4-2 (see 4.4.4.2.2) as a transition
from the Ready state to the Offering state.
Meanwhile, the
receiving entity reissues its Service Request PDU every time
Resupply Receiver Timer 1 expires until such an offer is
forthcoming.
The offer takes the form of a Resupply Offer PDU
issued by the supplying entity. The supplies offered should be a
subset of those possessed by the supplying entity, and a subset of
those requested by the receiving entity.
upon receiving the offer of supplies, the receiving entity
changes from the Requesting state to the Receiving state.
The
receiving entity then has until the Resupply Receiver Timer 2
expires to acknowledge the receipt of those supplies by returning
to the supplying entity a Resupply Received PDU listing the exact
supplies taken.
The receiving entity need not accept all of the
supplies offered, but instead can indicate in its receipt how many
it did accept.
After delaying up to the time which Resupply
Receiver Timer 2 expires, the receiving entity issues its Resupply
This is an unapproved Standards Draft, subject to change.
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Received PDU and returns to the Ready state.
When the supplying
entity receives the Resupply Received PDU, it also returns to the
Ready state, and the procedure is complete.
The time required to return the Resupply Received PDU, and the
quantity of supplies reported by that PDU as taken determine the
rate at which the supplying entity and the receiving entity are
able to transfer munitions. For example, an M1 tank obtaining 105
rnm shells from an ammunition supply truck might acknowledge receipt
of a single round after 40 seconds; this results in a simulated
rate of resupply for the M1 tank of one round every
40 seconds.
Throughout the transfer process, both the receiving entity and
the supplying entity continue to monitor the conditions necessary
for the transfer. If any of these conditions cease to hold, either
entity can abort the transfer by issuing a Resupply Cancel PDU,
with the result that no supplies are transferred (for the transfer
that was in process).
Alternatively, the receiving entity can
terminate the transfer early but accept some of the supplies
offered by issuing a Resupply Received PDU for the partial load.
Finally, if the supplying entity waits in the Offering state for
the entire period of Resupply Supplier Timer 1 but receives no
Resupply Received PDU (perhaps the receiving entity has withdrawn
from the exercise), it should return to the Ready state and assume
that no supplies were taken.
4.4.4.9 Repair Complete PDU. The Repair Complete PDU shall be
used by the repairing entity to communicate the repair that has
been performed for the entity that requested repair service.
4.4.4.9.1 Information Contained in the Repair Complete PDU.
The Repair Complete PDU shall contain the following information:
(1) The identification of the entity requesting repair
service
(2) The identification of the entity providing the repair
(3) The repair performed by the repairing entity. possible
repairs are included in section 2 in Document IST-CR-9302.

4.4.4.9.2 Issuance of the Repair complete PDU. The Repair
Complete PDU shall be issued by a repairing simulation entity upon
completion of a repair service requested by the receiving entity in
a Service Request PDU (see 4.4.4.4).
The Repair Complete PDU shall be issued by using a best
effort, multicast communication service.
4.4.4.9.3 Receipt of the Repair complete PDU. Upon receipt
of the Repair Complete PDU, the receiving entity shall issue a
Repair Response PDU
(see 4.4.4.10),
and proceed from the
Requesting/Receiving state to the Ready state.
This is an unapproved Standards Draft, subject to change.
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4.4.4.10
Repair Response POU. A Repair Response POU shall be
used by the receiving entity to acknowledge the receipt of a Repair
Complete POU (see 4.4.4.9).
4.4.4.10.1 Information contained in the Repair Response POU.
The Repair Response POU shall contain the following information:
(1) The identification of the entity requesting repair
service
(2) The identification of the entity providing the repair
(3) The result of the repair
4.4.4.10.2 Issuance of the Repair Response POU. The Repair
Response POU shall be issued by the entity receiving repair service
upon receipt of a Repair Complete POU from the repairing entity.
The Repair Response POU shall be issued by using a
effort, multicast communication service.

best

4.4.4.10.3 Receipt of the Repair Response POU. Upon receipt
of the Repair Response POU, the repairing entity shall note that
the receiving entity has received the repair.
4.4.4.11
Cancellation of Repair service.
If the receiving
entity intends to cancel the repair service before the repairs are
completed, it shall cease to issue service Request POUs and shall
return to the Ready state.
The supplying entity that does not
receive service Request POUs for the period of Repair Supplier
Timer 1 shall abandon the repair service and shall return to the
Ready state. If the supplying entity intends to cancel the repair
service, it shall issue a Repair Complete POU and shall list the
repair result as "no repairs performed."
The receiving entity
shall respond with the issue of a Repair Response POU indicating
the repair result as "service canceled by the supplying entity."
4.4.4.12
Exa=ple of Repair service. If the service requested
by the receiving entity is repair, a scenario such as the following
may take place:
A simulation application issues a service Request POU and sets
Repair Receiver Timer 1 when it determines that one of its
simulation entities is in need of repairs. The Service Request POU
is issued to an entity capable of performing repairs as determined
by its proximity, state, and the content of the field capabilities
conveyed in its Entity state POU.
This event is shown as the
Request Repair transition in Figure 4-3.
If the repair process successfully runs to completion, the
repairing entity may then accomplish the repair by issuing a Repair
Complete POU to notify the receiving entity of the repair, and
returning to the Ready state.
The receiving entity's simulator
acknowledges the receipt of the Repair Complete POU by returning a
This is an unapproved standards Draft, subject to change.
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Repair Response PDU. (This acknowledgment simply indicates that the
repair was performed, not that the repair was appropriate or that
the disabled vehicle has been made operational because of the
repair. )
4.4.5 Collisions. Information associated with collisions between
entities shall be communicated in a DIS exercise through the use of
the Collision PDU (see also 5.4.4.3).
4.4.5.1 collision PDU.
The Collision PDU shall be used to
communicate information about a collision between two simulated
entities or between a simulated entity and another object in the
simulated world (such as a cultural feature).
4.4.5.1.1 Information contained in the Collision PDU.
Collision PDU shall contain the following information:

The

(1) The identification of the entity that issued the PDU
(2) The identification of the entity with which the issuing
entity collided.
If this ID number is unknown, the ID
field shall contain zeros
(3) The identification of the specific event marked by the
collision of the entities
(4) Information for damage determination. This information,
when available, shall be used by each entity to
determine the extent of damage received during the
collision. This information includes:
(a) The velocity vector of the issuing entity
(b) The mass of the issuing entity
(c) The location of impact in entity coordinates of the
entity with which the issuing entity collided
These fields shall all be used or all be zero.
4.4.5.1.2 Issuance of the Collision PDU. The Collision PDU
shall be issued by an entity when a collision is detected between
the issuing entity and an object or some other entity taking part
in the simulation exercise.
If the collision involves two
entities, both entities shall issue the Collision PDU even if only
one of them detected the collision.
An entity that receives a
Collision PDU without detecting such a collision shall issue a
Collision PDU to the entity that issued the first Collision PDU.
The Collision PDU shall be issued by using a
reliable, multicast communication service.

real-time,

4.4.5.1.3 Receipt of the Collision PDU. Upon receipt of the
Collision PDU, the data contained therein shall be used to record
the event and to determine the extent of the damage sustained in
the collision.

This is an unapproved Standards Draft,
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4.4.6 Simulation Management POUs for DIS.
The following
paragraphs shall establish the content and the procedure for use of
Simulation Management PDUs in a DIS exercise.
4.4.6.1 Simulation Management PDU Header. certain information
shall be included with each Simulation Management PDU.
This
information includes: standard PDU header (see 4.4.1), originating
entity (entity issuing the PDU), and receiving entity.
4.4.6.1.1 PDU Header. This field shall be required at the
beginning of each DIS PDU. It shall contain information about the
protocol version, the exercise identification and the type of POU.
PDU types for Simulation Management are:

(1)
(2 )
(3)

(4)
(5)
(6)
(7)
(8)
(9)

(10)
( 11)
(12)

create Entity
Remove Entity
Start/Resume
stop/Freeze
Acknowledge
Action Request
Action Response
Data Query
Set Data
Data
Event Report
Message

4.4.6.1.2
Entity IDS.
Identification numbers assigned to
specific entities participating in a DIS exercise shall not have a
value of zero or all ones.
These values are reserved for other
designations.
4.4.6.1.2.1 Originating Entity ID. The identification for
the entity responsible for issuing the PDU shall be specified.
This field shall be composed of site 10, Application 10, Entity 10
and Group 10.
4.4.6.1.2.2
Receiving Entity IO.
The identification of
the intended receiving entity shall be specified. This field shall
be composed of Site 10, Application 10, Entity 10 and Group 10. To
broadcast this POU to all entities, the receiving entity 10 shall
have a value of all ones (binary).
If the POU is a Create Entity
POU, the Receiving Entity 10 field shall represent the entity 10
assigned to a new entity if it is known.
If the receiving simulation application is intended to
assign the entity 10 to the newly created entity, then the value of
the Entity 10 field in the Create Entity POU shall be the maximum
value for this field minus one (2 '6 _2). In any case, the Entity 10
of the new entity is returned in Originating Entity 10 field of the
Acknowledge POU.
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4.4.6.2
The simulation Management computer.
Simulation
Management may be performed by any computer on the DIS network.
The computer may be dedicated to the task of simulation management
or it may be another simulator or interface to a simulator, or it
may be the same computer that is simulating the entity (running the
simulation application).
An exercise may have one simulation
Manager, or multiple Simulation Managers. One entity may interact
with multiple Simulation Managers during an exercise.
In all
cases, the computer that is serving as Simulation Manager or is
performing simulation management functions shall be referred to in
this document as the Simulation Manager (SM).
4.4. 6.3
Simulation Management Functions.
The Simulation
Management functions defined in this document serve to establish a
portion of the Session Database 2 for simulations participating in
a DIS Exercise.
These functions can be categorized as
entity/exercise management and data management. Many actions that
are performed with individual entities can also be performed
exercise wide.
For example, an entity or an exercise can be
initialized, started, or stopped.
Many entity/exercise actions
are,
therefore,
explained on the
entity
level
with
the
understanding that the same actions may also apply on an exercise
level as well.
Information associated with performing these
functions is communicated by a number of different PDUs.
The PDUs required for simulation management are described in
4.4.6.4 and the subparagraphs that follow.
section 4.4.6.5
discusses the simulation management functions and how the PDUs
shall be used to accomplish them.
4.4.6.4 Simulation Management PDUs. The following PDUs shall
be used to perform simulation management functions:
4.4.6.4.1 Create Entity PDU. The Create Entity PDU shall
communicate information about the creation of a new entity for a
DIS exercise. This PDU simply establishes the identity of the new
entity.
4.4.6.4.1.1
Information contained in the Create Entity
PDU.
The Create Entity PDU shall contain the same information
found in the Simulation Management PDU header.
The originating
Entity ID shall represent the ID number for the SM that is
responsible for creating the new entity. The Receiving Entity ID
shall represent the Entity ID number of the newly created entity if
it is known.

2The
Session Database is defined in the DIS Strawman
Architecture document as "a standard database which includes
network initialization data and simulation entity initialization
and control data." The scope of the Simulation Management PDUs is
currently entity initialization and control.
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4.4.6.4.1.2 Issuance of the Create Entity PDU. The Create
Entity PDU shall be issued by a SM when a new entity is to be
created for a DIS exercise.
This POU is not necessary for the
creation of munition entities for which tracking information is
necessary.
The Create Entity PDU shall be issued using a best-effort,
unicast or multicast communication service.
4.4.6.4.1.3
Receipt of the Create Entity PDU.
Upon
receipt of the Create Entity PDU, if the receiving simulation
application can comply with the Create Entity POU request, then it
shall assign an entity ID value to the new entity shall assign the
entity ID value to a new entity.
The receiving simulation
application shall respond to the Create Entity POU by issuing an
Acknowledge POU with the Response Flag field indicating that it can
comply with the request, or why it cannot.
4.4.6.4.2 Remove Entity PDU. The Remove Entity PDU shall
communicate the removal of an entity from a DIS exercise. This PDU
indicates to the receiving entity that it is being removed from the
exercise.
4.4.6.4.2.1
Information contained in the Remove Entity
PDU.
The Remove Entity POU shall contain the same information
found in the SM POU header.
The Originating Entity ID shall
represent the 10 number for the SM issuing the Remove Entity POU.
The Receiving Entity 10 shall represent the entity that is being
removed from the simUlation exercise.
4.4.6.4.2.2 Issuance of the Remove Entity PDU. The Remove
Entity POU shall be issued by an SM when a particular entity is to
be removed from the simUlation.
The Remove Entity POU shall be issued using a best-effort,
unicast or multicast communication service.
4.4.6.4.2.3
Receipt of the Remove Entity PDU.
Upon
receipt of the Remove Entity POU, the receiving simulation
application shall immediately cease simulating its entity and
remove it from the simUlation exercise as quick as possible. The
receiving simulation application shall then acknowledge the receipt
of the Remove Entity POU by issuing an Acknowledge POU.
4.4.6.4.3 start/Resume POU. The Start/Resume PDU shall be
used to communicate to a simulation entity that it is to leave a
stopped/Frozen state and begin participating in a simUlation
exercise. This POU indicates to the entity the time it is to join
the simulation.
4.4.6.4.3.1 Information contained in the start/Resume PDU.
The Start/Resume POU shall contain the following information:
This ia an unapproved Standards Draft, subject to change.
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(1) Standard Simulation Management header information
(2)

The time of day in real world time with respect to
Greenwich time

(3) The time of day in the simulation exercise
4.4.6.4.3.2
Issuance of the start/Resume PDU.
The
start/Resume PDU shall be issued by an SM to an entity to instruct
that entity to proceed from a stopped/Frozen state to a simulated
state (see 4.4.6.5.3 for more on entity states). The Start/Resume
PDU must be sent far enough in advance that any receiving
simulation application will have time to comply.
The maximum
expected time between transmission and reception of PDUs under
various conditions is described in document IST-CR-93-07.

The Start/Resume PDU shall be issued using a best effort,
unicast or multicast communication service.
4.4.6.4.3.3 Receipt of the start/Resume PDU. Upon receipt
of the start/Resume PDU, the receiving entity shall respond by
issuing an Acknowledge PDU. The receiving entity shall leave the
stopped/frozen state and join the exercise at the real world time
indicated in the PDU.
The entity shall simulate the time of day
indicated in the Simulation Time field.
4.4.6.4.4
stop/Freeze PDU.
The Stop/Freeze PDU shall be
used by the SM to indicate to a simulated entity that it shall
leave a simulating state and enter a stopped state. This PDU shall
also indicate the reason that the receiving entity was requested to
stop. The Stop/Freeze PDU must be sent far enough in advance that
any receiving simulation application will have time to comply. The
maximum expected time between transmission and reception of PDUs
under various conditions is described in document IST-CR-93-07.
4.4.6.4.4.1 Information contained in the stop/Freeze PDU.
The Stop/Freeze PDU shall contain the following information:

(1) Standard Simulation Management header information
(2)

The reason
simulating

the

SM

requested

that

the

entity

stop

4.4.6.4.4.2
Issuance of the stop/Freeze PDU.
The
Stop/Freeze PDU shall be issued by an SM to an entity when the SM
requests an entity to stop simulating.

The Stop/Freeze PDU shall be issued using a best effort,
unicast or multicast communication service.
4.4.6.4.4.3 Receipt of the stop/Freeze PDU. upon receipt
of the Stop/Freeze PDU, the receiving simulator shall respond by
issuing an Acknowledge PDU. The receiving entity shall leave the
This is an unapproved Standards Draft, subject to change.
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simulating state at the real world time indicated in the POU. The
stop/freeze may be temporary or indefinite based on the reason for
stop/freeze.
4.4.6.4.5
Acknowledge PDU.
The Acknowledge POU shall be
used to acknowledge the receipt of a Create Entity pou, a Remove
Entity pou, a start/Resume POU, or a stop/Freeze POU.
This POU
verifies to the SM the receipt of the issued POU. The acknowledge
POU shall be sent as soon as possible after the receipt of the
above POUs.
4.4.6.4.5.1 Information contained in the Acknowledge PDU.
The Acknowledge POU shall contain the following information:
(1) Standard Simulation Management header information. The
Originating Entity 10 refers to the entity issuing the
Acknowledge POU. The Receiving Entity 10 shall refer
to the SM to whom the entity is responding.
(2) A flag to indicate the type of POU message to which the
acknowledgement pertains.
4.4.6.4.5.2
Issuance of the Acknowledge PDU.
The
Acknowledge POU shall be issued by a simulation application in
response to a Create Entity pou, a Remove Entity POU, a
Start/Resume POU, or a Stop/Freeze POU.
The Acknowledge POU shall be issued using a real-time,
best-effort, unicast or multicast communication services.
4.4.6.4.5.3 Reoeipt of the Aoknowledge PDU. Upon receipt
of the Acknowledge POU, the receiving SM shall note that the
simUlation application has successfully received the previous POU
transmission.
4.4.6.4.6 Action Request PDU. The Action Request POU shall
be used by the SM to request that a specific action be performed by
a simUlation entity.
Information required for the entity to
perform the requested action shall also be included in this POU.
4.4.6.4.6.1
PDU.
The Action
information:

Information contained in the Action Request
Request POU shall contain the following

(1) Standard SimUlation Management header information
(2) A counter for tracking requests
(3) Identification of the specific action to be taken
(4) Oata required for performing the requested action
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4.4.6.4.6.2
Issuance or tbe Action Request PDU.
The
Action Request PDU shall be issued by an SM when the SM requires
that an entity perform a particular action .
The Action Request PDU shall be issued using a best effort,
unicast or multicast communication service.
4.4.6.4.6.3
Receipt of tbe Action Request PDU.
Upon
receipt of the Action Request PDU, the receiving entity shall
acknowledge the receipt by issuing an Action Response PDU.
The
Action Response PDU shall be used by the receiving entity to
indicate the action taken as a result of receipt of the Action
Request PDU.
4.4.6.4.7
Action Response PDU.
The Action Response PDU
shall be used by an entity to acknowledge the receipt of an Action
Request PDU. This PDU shall provide information on the status of
the request and may also be used to provide additional information
depending upon the type of Action requested.
4.4.6.4.7.1

PDU.
The Action
information:

Information contained in tbe Action Response
Response PDU shall contain the following

(1) Standard Simulation Management header information
(2) Request identification number
processed

for

the

action

being

(3) Status of the action request
(4) Datum values which may be requested as a by-product of
the action request
4.4.6.4.7.2
Issuance of tbe Action Response PDU.
The
Action Response PDU shall be issued upon receipt of an Action
Request PDU.
The Action Response PDU shall be issued using a
effort, unicast or multicast communication service.

best-

4.4.6.4.7.3
Receipt of tbe Action Response PDU.
upon
receipt of the Action Response PDU,
the receiving entity
(originator of the Action Request PDU) shall note that the Action
Request was received and the status of that request.
4.4.6.4.8
Data Query PDU. The Data Query PDU shall be used
by an SM to communicate a request for data from a simulated entity.
4.4.6.4.8.1 Information contained in tbe Data Query PDU.
The Data Query PDU shall contain the following information:
(1) Standard Simulation Management header information
This is an unapproved Standards Draft, subject to change.
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(2) A time interval between issues of requested information
at regular basis
(3) The quantity and types of data requested
4.4.6.4.8.2
Issuance of the Data Query POD.
The Data
Query PDU shall be issued by an SM when the SM requests data from
the receiving entity.
The Data Query PDU shall be issued using a best effort,
unicast or multicast communication service.
4.4.6.4.8.3 Receipt of the Data Query POD. Upon receipt
of the Data Query PDU, the receiving entity shall respond by
issuing a Data PDU containing the requested data.
4.4.6.4.9 Bet Data POD. The set Data PDU shall be used by
the SM to set or change certain parameters in an entity.
4.4.6.4.9.1
Information contained in the Bet Data POD.
The Set Data PDU shall contain the following information:
(1) Standard simulation Management header information
(2) Number of fixed datum, the datum IDs and the specific
datum values
(3) Number of Variable datum, the datum IDs,
length and the specific datum values

the datum

4.4.6.4.9.2
Issuance of the Bet Data POD.
The Set Data
PDU shall be issued by SM when it is necessary to set or change
parameters of an entity.
The Set Data PDU shall be issued using a best effort,
unicast or multicast communication service.
4.4.6.4.9.3 Receipt of the Bet Data POD. Upon receipt of
the Set Data PDU, the receiving entity shall set the appropriate
parameters as specified in the Set Data PDU. It shall be up to the
receiving entity of the Set Data PDU to determine which (if any)
parameters described in the Set Data PDU it can set. The receiving
entity shall then respond with a Data PDU.
The Data PDU shall
verify the receipt of the Set Data PDU by returning the parameter
values that were set in response to the Set Data PDU.
Parameters
that were set to the same values as in the Set Data PDU shall be
set to those values in the Data PDU.
Parameter values that were
set to different values than requested shall be set to their actual
values in the Data PDU. Parameters to which the receiving entity
cannot comply shall not be included in the Data PDU response.
4.4.6.4.10
Data POD.
The Data PDU shall be used by an
entity in response to a Data Query PDU or a Set Data PDU. This PDU
This is an unapproved Standards Draft, subject to change.
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allows the entity to provide requested information in a Data Query
PDU. It also allows the entity to confirm the information received
in a Set Data PDU.
4.4.6.4.10.1 Information contained in the Data PDU.
Data PDU shall contain the following information:

The

(1) Standard Simulation Management header information
(2) Number of fixed datum, the datum IDs and the specific
datum values
(J)

Number of Variable datum, the datum IDs,
length and the specific datum values

the datum

4.4.6.4.10.2 Issuance of the Data PDU. The Data PDU shall
be issued by an entity in response to a Data Query PDU.
In this
case, the Data PDU shall contain the information requested in the
Data Query PDU. The Data PDU shall also be used to respond to the
Set Data PDU. In response to the Set Data PDU, the Data PDU shall
contain the same information sent to the entity in the Set Data
PDU.
This response shall be a confirmation that specified
parameters have been set as designated in the Set Data PDU.
4.4.6.4.10.3 Receipt of the Data PDU. upon receipt of the
Data PDU, the simulation management computer shall record the
information for simulation management purposes.
The Data PDU shall be issued using a best-effort, unicast
or multicast communication service.
4.4.6.4.11 Event Report PDU. The Event Report PDU shall be
used to communicate the occurrence of a significant event.
What
constitutes a significant event may have been set previously by the
SM, or it may be internal to the simulation application.
PDU.

4.4. 6.4.11.1
Information contained in the Event Report
The Event Report PDU shall contain the following information:
(1) Standard Simulation Management header information
(2) Identification of the type of event that has occurred
(J)

Datum values that may be relevant to the reporting of
the event

4.4.6.4.11.2 Issuance of the Event Report PDU. The Event
Report PDU shall be issued by an entity to an SM to communicate
that a significant event has occurred. This PDU shall be directed
to the SM that designated the significant event to be reported.
The Event Report PDU shall be issued using a best-effort,
unicast or multicast communication service.
This 1a an unapproved Standards Draft, subject to change.
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4.4.6.4.11.3
Receipt of the Event Report POU.
Upon
receipt of the Event Report PDU, the SM shall record the event for
later use.
4.4.6.4.12 Message POD.
The Message PDU shall be used to
input a message into a data stream either for use as a comment,
error or test message, or as a place holder in a sequentially
stored exercise.
The Message PDU may also be used for other
message needs in the simulation exercise.
4.4.6.4.12.1
Information contained in the Message POU.
The Message PDU shall contain the following information:
(1) Standard Simulation Management header information
(2) The number of fields for communicating the message and
the specific message information
4.4.6.4.12.2 Issuance o~ the Message POD. The Message PDU
shall be issued for storing messages into the data stream.
The
message may be addressed to a specific entity, to all entities, or
to no specific entity. The Receiving Entity field shall contain a
value of all zeros if the message is addressed to no specific
entity and all ones (binary) if addressed to all entities.
4.4.6.4.12.3 Receipt of the Message POD. upon receipt of
the Message PDU, the receiving simulator shall record the message
for later use.
The message PDU shall be issued using
unicast or multicast communication service.

a

best-effort,

4.4.6.5 Entity/Exercise Management. Management of an entity
or exercise includes the capability to create new entities,
initialize or change entity or exercise parameters, start or stop
an entity or exercise, request an entity to perform a specific
action and record significant entity data or exercise events. Each
of these actions are described in the paragraphs that follow.
4.4.6.5.1 Entity creation. The
Simulation
Management
Protocol provides three ways to create a new entity .
The first
method allows the SM to establish the ID (using Create Entity PDU)
of the new entity, query for data about the new entity (using Data
Query PDU) , and set initial parameters for the new entity (using
Set Data PDU).
The second method is similar to the first method
except the SM does not query for data.
The third method is even
more streamlined, requiring only the Create Entity PDU. It should
be noted that the third method relies upon certain database
information (session database) to be established in advance of the
exercise start, whereas the first method allows the entire creation
and initialization process to proceed with little information
established in advance. The three methods of entity creation are
described in the sub-paragraphs below.
This i o an unapproved StandardB Draft, subj e ct to change .
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DRAFT
4.4.6.5.1.1 Entity creation, Query and Initialization. To
create, query and initialize a new entity, either for an existing
exercise or for a new exercise, the SM shall begin by issuing a
create Entity PDU to the simulation application that will be
controlling the simulation entity.
The receiving simulation
application shall respond with an Acknowledge PDU. These actions
simply assign an ID number to a new entity.
The SM then shall request that certain data be issued by
the simulation application controlling the new entity.
This is
accomplished by issuing a Data Query PDU.
The simulation
application shall respond by sending the reques'ted data using a
Data PDU.
The SM then shall send necessary initialization information
to the new entity using a Set Data PDU.
The receipt of the Set
Data PDU by the entity shall be indicated by the return of a Data
PDU.
The process of entity creation, query and initialization is
illustrated in Figure 4-5.1.
Entity

SM
C=tc Entity
PDU

Acknowledge
PDU

D ... Query
PDU

Do ..
PDU

Set Da,u
PDU

Dat.1
PDU

OJ!l7 .2759. 1
Fi~c 4-5.1
Entity Crc:.tion, Query and Initialization
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4.4.6.5.1.2 Entity creation and Initialization. To create
and initialize a new entity, the 8M shall begin by issuing a Create
Entity PDU to the simulation application that will be controlling
the simulation entity. The receiving simulation application shall
respond with an Acknowledge PDU. These actions simply assign an ID
number to a new entity.
It is assumed that the 8M has all the necessary data it
needs for the new entity (type of entity and characteristics).
This information shall be established off-line and prior to the
entity creation.
The 8M then shall initialize the new entity by
issuing Set Data PDU to the simulation application controlling the
new entity. The receipt of the Set Data PDU by the entity shall be
indicated by the return of a Data PDU.
The process of entity
illustrated in Figure 4-5.2.

creation

and

initialization
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0387-2789.1

Figure 4-5.2
Entity Creation and Initialization
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4.4.6.5.1.3 Entity Creation. In the case that necessary
entity data and initialization data have already been established
off-line and prior to the exercise, it is possible to create a new
entity by assigning a particular entity 10.
To create a new
entity, the 8M shall issue a Create Entity POU to the simulation
application that will be controlling the simulation entity.
The
receiving simulation application shall respond with an Acknowledge
POU.
The process of entity creation is illustrated

in

4-5.3.

Entity

SM

'"-j
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Create Entity
PDU

"
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~

-

Acknowledge'
PDU
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"t./

0387·27893

Figure 4-5.3
Entity Creation
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Figure

DRAFT
4.4.6.5.2 changing Entity Parameters. Parameters within a
particular entity shall be changed by the SM by the issue of a Set
Data PDU.
For example, during initialization, the Set Data PDU
requests that an entity sets (or changes) certain parameters of its
internal state to specified values.
As in initialization, the
receiving entity shall respond to the Set Data PDU by issuing a
Data PDU. The issued Data PDU shall contain the same information
as the Set Data PDU. This will serve as an acknowledgement to the
SM that the correct changes were made. Another Set Data PDU shall
be issued if the first was incorrectly received.
4.4.6.5.3 starting or stopping an Entity. An entity shall
be in one of three states:
Ready, Stopping or Simulating.
The
entity may not exist in the simulation although it is ready to be
initialized.
In this case, the entity is in the Removed state.
The entity may also be in the Stopped state when it is not
simulating, but is able to be started at any time.
Finally, an
entity may be in the Simulating state.
These states are
represented in Figure 4-6.

Removed
State

StartlResume PDU
Stopped
State

StoplFreeze PDU

Simulating
State

0387-2790

Figure 4-6
Entity States in Simulation Management
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DRAFT
An entity is in the Removed state until it is created and
initialized (see 4.4.6.5.1). At this point the entity is in the
stopped/Frozen state.
To start an entity, an SM shall issue a
Start/Resume PDU to the entity to be started. The receiving entity
shall respond with an Acknowledge PDU. Similarly, to Stop/Freeze
a simulating entity, an SM shall issue a Stop/Freeze PDU to the
entity to be stopped. The receiving entity shall likewise respond
with an Acknowledge PDU. Figure 4-7 illustrates this action.

Entity

8M
S tartlResume

PDU

PDU

Starting a Stopped
Entity

StopIFreez.e

Stopping a Simulating
Entity

Acknowledge

PDU

Acknowledge

PDU

0387-2787

Figure 4-7
Starting/Stopping an Entity
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4.4.6.5.4 Removing an Entity From an Exeroise.
An entity
shall be removed from an exercise by an SM. To remove the entity,
an SM shall issue a Remove Entity PDU to the entity to be removed.
The simulation application controlling the entity shall respond
with an Acknowledge PDU and shall cease simulating its entity.
These actions are represented in Figure 4-8.

Entity

SM

Remove
Entity PDU

Acknowledge
PDU

0387-2785

Figure 4-8
Removing an Entity
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4.4.6.5.4
Requesting an Entity to Perform an Action.
An
entity may be requested to perform a specific action by the SM. In
addition to requesting the action, the SM may provide needed
information for performance of the requested action.
To request an action, the SM shall issue an Action Request
PDU to the entity to perform the action.
Upon receipt of the
Action Request PDU, the receiving entity shall act upon the request
and respond with an Action Response PDU.
This interaction is
represented in Figure 4-9.

Entity

SM

Action
Request PDU

Action
Response PDU

0387-2788

Figure 4-9
Action Rcquest/Response
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4.4.6.5.5 Event Reoordinq.
To keep record of certain key
events that may occur durinq the course of a DIS exercise, an Event
Report PDU shall be used in the reporting of such events. The SM
may set certain parameters such that a particular event is
considered key. When that event occurs, the entity involved issues
an Event Report PDU to report the event.
4.4.6.6 Data Manaqement. In addition to managing entities and
the exercise, data management may be accomplished using the
simulation management PDUs.
4.4.6.6.1
Request for Data.
An SM shall request data
concerning the internal state of an entity by issuing a Data Query
PDU. The receiving entity shall respond by providing the requested
data in a Data PDU. These actions are represented in Figure 4-10.

Entity

SM

Data Query
PDU

Data PDU

0381.27S6

Figure 4-10
Requesting Entity Dab
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4.4.6.6.2
Betting or Changing Internal Btate Values.
Internal state information can be set or modified by the SM. This
shall be accomplished by the SM issuing a Set Data PDU indicating
the Data to be changed or set.
It shall be up to the receiving
entity of the Set Data PDU to determine which (if any) parameters
described in the Set Data PDU it can set.
The receiving entity
shall respond by issuing a Data PDU. The Data PDU shall verify the
receipt of the Set Data PDU by returning the parameter values that
were set in response to the set Data PDU. Parameters that were set
to the same values as in the Set Data PDU shall be set to those
values in the Data PDU.
Parameter values that were set to
different values than requested shall be set to their actual values
in the Data PDU.
Parameters to which the receiving entity cannot
comply shall not be included in the Data PDU response. This serves
as an acknowledgement to the SM.
If the SM determines that the
original request was incorrectly received, another Set Data PDU may
be issued: These actions are represented in Figure 4-1.1.

Entity

SM

Set Data
PDU

Data PDU

0387-279\

Figure 4-11
Setting/Changing Internal State Values
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4.4.6.6.3 Entity Reconstitution. A killed or damaged entity
shall allow its reconstitution by an SM when requested.
To
reconstitute an entity, an SM shall issue a Stop/Freeze PDU. The
receiving entity shall respond with an Acknowledge PDU. The entity
shall not be removed but shall be in the Stopped state as in Figure
4-6.
The SM shall then issue a Set Data PDU to reset the entity
parameters.
The receiving entity shall respond with a Data PDU.
The SM shall then issue a Start/Resume PDU for the receiving entity
to re-join the exercise. The receiving entity shall respond with
an Acknowledge PDU. These actions are represented in Figure 4-12.

Entity

SM
StoplFreeze

PDU

Acknowledge

PDU

Set Data

PDU

Data

PDU
StartlResume

PDU

Acknowledge

PDU

0387-29<l6

Figure 4-12
Reconstituting an Entity
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4.4.7 Distributed Emission Regeneration for DIS. The following
paragraphs shall establish the content and procedure for the use of
the Distributed Emission Regeneration (DER) in a DIS exercise.

4.4.7.1
Distributed Emission Regeneration Approach.
following assumptions shall be followed for DER in DIS:

The

(1) Entities with emitters shall simulate their emitter and
shall output predefined, real-time operational parameters
via the DIS communications network.
(2 )

Entities with receivers shall regenerate the transmi~ter
signal to the fidelity level required by that - particular
receiving simulation application.
Regeneration shall be
accomplished by using the operational parameters provided
in the DER PDU along with information from stored databases
which describe the transmitter capabil i ties (1. e. beam
patterns, etc.).

(3) Scan patterns shall be regenerated based on center beam
data sent from the transmitter coupled with receiver stored
database parameters.

1

(4) The DER approach allows but does not require transmitting
entities to communicate information on entities which are
in the entity's tracking beam.
It should be noted that
when this information is provided in the Emission PDU, it
does not indicate whether or not target is being tracked by
the sending entity.

4.4.7.2
Emission PDU.
The Emission PDU shall be used to
communica te active EW and acoustic emissions, including active
countermeasures.
4.4.7.2.1 Information contained in the Emission PDU.
Emission PDU shall contain the following information:

The

(1) Standard PDU Header information.
(2) Identification of the emitting entity.
(3) Identification of the event.
(4) Identification of the type of update information in PDU.
A state update provides a full description o.f the
emission system(s) identified in the PDU.
Only active
(emitting) systems and active beams will be included in
the state update.
~l
A change data update provides a method to allow changes
of emitter state - to be communicated between state
updates.
This is an unapproved Standards Draft, subject to change.
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(5) Number of emitter systems for which information is being
provided in the PDU.
(6)

Information for one or more emission systems that the
entity has. This information includes:
(b) Length of the system data.
(c) Number of beams
(for each system)
for
information is being provided in the PDU.
(d)

which

Emitter System which includes the emitter name,
function of the emission system and emitter id
number.

(e) Location of the emitter which is the location of the
antenna beam source.
(f) Information for one or more beams that the system
has. This information includes:
(i)

Length of the beam data.

( ii)

Beam id # for each beam.

( iii)

Beam parameter index.

( iv)

Fundamental
parametric
data
which
is
essentially data that can vary for a
specific system or can vary dynamically
during system operation (even though this
system I s mode and beam functions are not
changed) .
This data is also available to
support
applications
of
low-fidelity
simulations
which
may
not
have
the
computational power to process high-fidelity
regeneration models.

(v)

Beam function identifier.

(vi)

Number of targets for which information is
provided in the track/jam field of the PDU
for the beam being defined.

(vii)

High density track/jam field.

---

This ia an unapproved Standards Draft, subject to change .
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(viii)
(ix)

Jamming mode sequence to define
jamming techniques being applied.

active

Information for one or more targets that is
( in track/jam field.
This information
includes:
- Track/jam field which provides target
si te, host and entity id' s for targets
which the source entity identifies as
being in the illumination area of a track
beam or,
in the case of a
jamming
emission, provides the site, host, entity,
emitter and beam id upon which the jamming
emission is acting.

4.4.7.2.2 Issuance of the Emission PDU.
shall be issued in the following instances:

The Emission PDU

(1) Operational parametrics for the emitter change.
(2) Center Beam Descriptors exceed specified thresholds.
Unless otherwise specified by the user, the default
threshold azimuth and elevation shall be one degree.
(3) Entities enter or leave the emitter's track beam.
(4) Providing a state update at predetermined intervals of
time (5 seconds).
The Emission PDU shall be issued using a real-time,
effort, multicast communication service.

best

4.4.7.2.3 Receipt of the ~ssion PDU. Upon receipt of an
Emission PDU, th~ rE!ceiving entity::'shall determine if the emission
is detectable and use the information in the Emission PDU to
I . appropriately influence emission detection equipment in the
I _simulation.

(

4.4.7.2.4
Emission Regeneration.
Emissions shall be
generated based on parametrics stored in databases of the receiving
entity (as pointed to by the emission PDU emitter name and beam
parameter index field (s) and based on the dynamic fundamental
parameter data passed in the emission PDU.
4.4.7.3 Laser PDU. The Laser PDU shall be used to communicate
information for lasing functions in support of a laser-guided
weapon engagement.

This is an unapproved Standards Draft, subject to change .
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4.4.7.3.1 Information contained in a Laser PDU.
PDU shall contain the following information:

The Laser

(1)

Standard PDU header

(2)

Identification of the entity performing the lasing

(J)

Code Name for the laser system

(4)

Time of the lasing information

(5 )

Identification of the entity being lased (provided only
if laser spot is on an entity)

(6)

Code of the laser

(7)

output power of the laser

(8)

The laser wavelength

(9)

Laser spot position with respect to an entity.
This
data provides specific detail of the spot position with
respect to an entity's center of gravity.

(10)

Location of the laser spot

4.4.7.3.2 Issuance of the Laser PDU. The Laser PDU shall be
issued at a rate of 10 Hz whenever a laser is active.
When the
laser goes inactive, an additional Laser PDU shall be issued with
the laser power field set to zero.
The Laser PDU shall be issued using a real-time, best-effort,
multicast communication service.
4.4.7.3.3
Receipt of the Laser PDU.
Upon receipt of the
Laser PDU, the entity firing the laser-guided munitions shall use
the information contained in the PDU to simulate the guidance and
the final detonation of the weapon after it is fired.
For the
guidance and detonation simulations the entity firing the weapon
shall use PDU information from the field defining the location of
the laser spot.
At the time of an impact the firing entity will
check to see if there is information in the PDU field for
identification of a lased entity (for accuracy a correlation should
be made between the impact time and the PDU timestamp). If there
is no entity identified as being lased then the firing entity shall
output the laser spot field information as part of the detonation
PDU.
If there is an entity identified as being lased then the
firing entity shall use the laser spot with respect to an entity
and information from that target's entity state PDU to provide an
accurate impact position for the detonation PDU.
The laser spot
position with respect to an entity shall also be used in the
Detonation PDU for the location with respect to entity field.
This is an unapproved Standards Draft, subject to change.
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4.4.7.4

Expendables PDU: TBD

4.4.7.5

IFF PDU: TBD

This is an unapproved Standards Draft, subject to change.
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4.4.8 Radio communications Protocol. The following paragraphs
define the protocol for the simulation of radio communications in
OIS.
The Radio Communications Protocol (RCP) supports the
simulation of both audio and data transmission by radio.
In the
RCP, the content of the radio transmission may be conveyed in its
entirety in real-time, or may be conveyed by reference to a
prerecorded database.
4.4.8.1
Radio Communications Approach.
The following
assumptions shall be followed for radio communications in OIS:
(1) Transmitting radio simulators shall output Transmitter and
Signal POUs to represent their state.
(2) Receiving radio simulators shall reproduce the received
signal to the fidelity level required by that particular
receiver simulation. This shall be accomplished using the
parameters provided in the Transmitter and signal POUs.
(3) The location of the radio described by the POUs shall be
determined either from the radio's Transmitter POU or, if
greater accuracy is required, from the Entity State POU for
the entity of which the radio is a part.
(4) A OIS Entity shall be associated with every radio
transmitter and receiver. This entity shall be identified
in each Transmitter or Receiver POU.
This entity may
represent the radio itself or the vehicle that contains the
radio.
(5) Receiving radio simulators may issue Receiver POUs to
reflect receiver state. These POUs are for use by radio
network monitors, data loggers and similar systems.
4.4.8.2 Transmitter PDU. The Transmitter PDU shall be used to
communicate the state of a particular radio transmitter.
4.4.8.2.1 Information contained in the Transmitter PDU.
Transmitter POU shall contain the following information:

The

(1)

Standard POU header

(2)

Identification of the entity that contains the radio
transmitter

(3 )

Identification of the particular transmitter that is
being described

(4)

Identification of the type of transmitter that is being
described

(5)

State of the transmitter (whether it is off, on but not
transmitting, or on and transmitting)
This ia an unapproved Standards Draft, subject to change.
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(6)

Source of the radio input (whether the pilot, co-pilot,
first officer, etc.)

(7)

Location of the radiating portion of the antenna in
both world and entity coordinates.

(8)

Type of representation used for the radiation pattern
from the antenna.

(9)

Center frequency for transmission

( 10)

Bandwidth of the particular transmitter measured
between the hal f-power (-3dB) points.
This value
represents total bandwidth, not the deviation from the
center frequency.

(11)

Average power being transmitted

(12)

Type of modulation used for transmission.
This
includes
the spread-spectrum usage,
details
on
modulation type, and the compatibility of the emissions
from the subject transmitting device.

(13)

Specification of the crypto or secure voice equipment
if utilized. Also provides information to ensure that
the transmitting and receiving crypto gear are
utilizing the same crypto key.

(14)

Modulation type specific parameters which define the
details of the RF modulation used.

(15)

Antenna Pattern parameters that describe the radiation
pattern from the antenna, its orientation in space, and
the polarization of the radiation.

4.4.8.2.2 Issuance of the Transmitter PDU.
shall be issued by a radio simulator when:

A Transmitter PDU

(1) A predetermined default time has elapsed.
Different
default time intervals shall be used by stationary and
moving transmitters.
This default time shall be
modifiable by the simulation manager.
(2) Any parameter in the Transmitter PDU other than Antenna
Location, Antenna azimuth, or Antenna elevation has
changed.
(3) The difference between the current antenna location and
the Antenna Location in the last issued Transmitter PDU
exceeds a predefined positional threshold.
(4) The difference between the current antenna
(azimuth and elevation) and the antenna
This ia an unapproved Standards Draft, subject to change.
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reported in the last issued Transmitter PDU exceeds a
predefined orientation threshold.
(5) Simulated time has been paused.
(6) Simulated time has been restarted after a pause.
When a transmission is initiated, a Transmitter PDU shall be
issued before the first signal PDU of the transmission.
When a
transmission is concluded, a Transmitter PDU shall follow the final
signal PDU of the transmission.
The Transmitter PDU shall be issued using a real-time, best
effort, multicast communication service.
4.4.8.2.3 Receipt of the Transmitter PDU. Upon receipt of
the Transmitter PDU, the receiving radio simulator shall determine
the effects of the transmission on the receiving radio.
The
effects may include the clear reception of the modulated signal,
the addition of noise or jamming effects to signals already being
received, or other simulator specific effects.
If the receiver
parameters are such that the radio transmission is at least
partially received and demodulated, the receiving radio simulator
may use this as a cue to begin processing the Signal PDUs from the
received transmitter.
The location of the radio transmitter's antenna in world
coordinates may be determined by either of two methods.
If the
first method is selected, the location of the antenna is given by
the "antenna location" field of the Transmitter PDU.
As an
optional extension to this method, the antenna location may be
extrapolated based on the locations in previously received
Transmitter PDUs. The algorithm used to perform this extrapolation
must guarantee that the extrapolated location does not deviate from
the location in the last Transmitter PDU by more than the threshold
described in 4.4.8.2.2(3).
If the second method is selected, the location of the antenna
is calculated using a combination of Transmitter PDU's "relative
antenna location" field and the dead reckoned model of the entity's
location as computed from the corresponding Entity State PDUs (see
4.4.2.1.2).
4.4.8.3 signal PDU. The signal PDU shall be used to convey
the audio or digital data carried by the simulated radio
transmission.
4.4.8.3.1 Information contained in the signal PDU. The
Signal PDU contains the content of a radio transmission. This
content may be digitized voice, binary data, or an index into a
database which defines the signal.
The Signal PDU shall contain the following information:
This io an unapproved Standards Draft, subject to change.
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(1) Standard POU header
(2) Identification of the entity that is the source of the
transmission
(3) Identification of the particular transmitter
transmitting

that

is

(4) Specification of the encoding scheme utilized.
The
encoding scheme is comprised of an encoding class (voice,
raw data, application-specific data or pointer) and an
encoding type.
For large scale interoperability of voice communication,
8-bit mu-law encoding sampled at 8 kHz
(defined in
Recommendation G.711, CCITT Blue Book - Fasciscle 111.4)
shall be supported by all OIS radio simulators. In addition,
other encoding schemes may be negotiated between a set of
radio simulators. The mechanism for this negotiation is
outside the scope of the RCP.
These negotiated encoding
schemes may be utilized to support the special requirements
of particular radio simulation types, to reduce network
loading, or to provide for higher fidelity.
In order to reduce bandwidth consumption in certain C3
applications, transmission of actual message content may be
replaced with pointers. These pointers shall be interpreted
by receivers as indices into a standardized database of
pre-recorded frames of aUdio, text, etc. The details of the
database are not addressed here.
(5) The sample rate in samples per second for voice digital
data and the baud rate for data
(6) The length of the data fields expressed in bits
(7) The number of individual voice samples
4.4.8.3.2 Issuance of the Signal POU. A Signal POU shall be
issued whenever voice or data is being transmitted.
The first
Signal POU of a radio transmission shall be issued after the
Transmitter POU that indicates the beginning of the transmission.
The final Signal POU of a radio transmission shall precede the
Transmitter PDU which indicates the end of the transmission. The
encoding class may change within the signal POUs of a single
transmission; However, the encoding type for a particular radio
shall not change for the duration of a simulation exercise.
The Signal POU shall be issued using
effort, multicast communication service.

a

real-time,

best

4.4.8.3.3 Receipt of the Signal POU.
upon receipt of the
Signal POU, the receiving entity shall determine if its simulation
This is an unapproved Standards Draft, subject to change.
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is able to detect or interpret the transmission.
If the
transmission is detected, the receiving entity then simulates the
receipt of the voice or data.
4.4.8.4
Recei ver PDU.
The Receiver PDU may be used to
communicate the state of a particular radio receiver. Its primary
application is in communicating state information to radio network
monitors, data loggers, and similar applications for use in
debugging, supervision and after-action review.
4.4.8.4.1 Information contained in the Receiver PDU.
Receiver PDU shall contain the following information:

The

(1) Standard PDU header.
(2) Identification of the entity that is controlling the
radio receiver.
(J)

Identification of the particular receiver that is being
described.

(4) State of the receiver (whether it is off,
receiving, or on and receiving).
(5) Identification of the entity that
radio transmitter.

on but not

is controlling the

(6) Identification of the particular transmitter that
being described.

is

(7) Average power being received.
4.4.8.4.2
when applicable
simulator when:

Issuance of the Receiver PDU.
A Receiver PDU,
to a simulation, shall be issued by a radio

(1) A predetermined default time has elapsed.
Different
default time intervals shall be used by stationary and
moving transmitters. This default time shall be set by
the simUlation manager.
(2) Any parameter in the Receiver PDU has changed.
(J)

Simulated time has been paused.

(4) Simulated time has been restarted after a pause.
The Receiver PDU shall be issued using a real-time,
effort, multicast communication service.

This ia an unapproved Standards Draft, Bubject to change.
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4.4.8.4.3 Reoeipt of the Reoeiver PDU. No positive response
to a Receiver PDU shall be required of a radio simulation.
Applications for which these PDU are useful may respond
appropriately.

This is an unapproved Standards Draft, subject to change.
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5.
5.1

Introduction.

Detailed Requirements

This section defines the PDUs and their fields.

5.2 Representation
of
Data.
octet
ordering,
enumeration
representation and number representation are descr ibed in the
following paragraphs.
5.2.1 octet ordering.
The order of transmission of the data
described in this standard shall be resolved to the octet level.
In Fig 5-1, the order of the transmission of octets is illustrated.
The octets in Fig 5-1 shall be transmitted in the order in which
they are numbered.
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Figure 5-1
Transmission Order or Octets

Whenever an octet represents a numeric quantity, the left most
bit in the diagram shall represent the high order or most
significant bit.
That is, the bit labeled 7 is the most
significant bit.
For example, Fig 5-2 represents the decimal
value 170.

76543210
I

I

I

I

I

I

I

101 0 1 0 1 0
0243·1973

Figure 5-2
Significance of Bits

Similarly, whenever a multi-octet field represents a numeric
quantity, the left most bit of the whole field shall be the most
This is an unapproved Standard9 Draft, Dubject to change.
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significant bit. When a multi-octet quantity is transmitted, the
most significant octet is transmitted first.
5.2.2 Enumeration Representation.
All enumerated types shall
begin with zero for the first element of the enumeration.
Enumerations may have any size between 1 and 32 bits.
5.2.3 Number Representation.
Numbers shall be represented as
either floating point numbers or integers.
5.2.3.1 Floating point Numbers.
Single and double precision
floating point numbers shall adhere to the IEEE 754-1985 Standard.
5.2.3.2 Integers. Integers shall be represented as signed or
unsigned. Signed integers shall be represented in two's-complement
form, where the most significant bit shall designate the sign bit.
This bit shall have a value of zero for positive numbers and one
for negative numbers.
Integers may have a size of 8, 16, or 32
bits.
5.3 Basic Data Types and Records.
This section specifies
requirements for basic data types and records. Enumeration values
and bit-encoded values are given in Section 4 in Document IST-CR93-02 unless otherwise stated.
5.3.1 Angle Representation. Angles shall be specified as 32-bit
floating point numbers expressed in radians.
5.3.2 Angular Velocity Vector Record.
The angular velocity of
simulated entities shall be represented by the Angular Velocity
Vector Record.
This record shall specify the rate at which an
entity's orientation is changing. This rate shall be measured in
radians per second measured about each of the entity's own
coordinate axes.
The record shall consist of three fields.
The
first field shall represent velocity about the x-axis, the second
about the y-axis, and the third about the z-axis (see 5.3.20.1).
The positive direction of the angular velocity is defined by the
right-hand rule. The Angular Velocity Vector Record is represented
in Fig 5-3.
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Rate about
x-axis

32-bit floating point

Rate about
y-axis

32-bit floating point

Rate about
z-axis

32-bit floating point

Fig 5-3
Angular Velocity vector Record
5.3.3 Artioulation Parameter Record.
The specification of
articulation parameters for movable parts and attached parts of an
entity shall be represented by an Articulation Parameter Record.
This record shall specify whether or not a change has occurred, the
Part IO of the articulated part to which it is attached, and the
type and value of each parameter (see Annex A for further
explanation, figures, and examples).
5.3.3.1 Change Indicator. The change of any parameter for any
articulated part shall be indicated by a change indicator field.
This field shall be specified by a 16-bit unsigned integer. This
field shall be set to zero for each exercise and sequentially
incremented by one for each change in articulation parameters. In
the case where all possible values are exhausted, the numbers shall
be reused beginning at zero.
5.3.3.2 10 - Part Attaohed to.
The identification of the
articulated part to which this articulation parameter is attached
shall be specified by a 16-bit unsigned integer. This field shall
contain the value zero if the articulated part is attached directly
to the entity.
5.3.3.3 Parameter Type Record.
The type of
represented shall be specified by a 32-bit enumeration.
types are defined in Annex A.

parameter
Parameter

5.3.3.4 Parameter ValUe.
The parameter value shall be
specified by a 64-bit field. The definition of the 64 bits shall
be determined based on the type of parameter specified in the
parameter type field (see 5.3.3.3).

This is an unapproved Standards Draft, subject to change.
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The Articulation Parameters Record is represented in Fig 5-4.
Change Indicator

16-bit unsigned integer

ID - Part
Attached to

16-bit unsigned integer

Parameter Type

32-bit Parameter Type
Record

Parameter Value

64 bits

Fig 5-4
Articulation Parameter Record
5.3.4 Boolean.
A boolean data type shall be represented as a
single bit representing a true-false value.
This bit shall
represent an enumeration type of one bit, where the value 0 is
interpreted as false, and the value 1 as true.
5.3.5 Burst Descriptor Record. The firing of a round or a burst
of ammunition shall be represented by a Burst Descriptor Record.
This record shall specify the type of munition fired, the type of
warhead, the type of fuze, the number of rounds fired, and

This is an unapproved Standards Draft, subject to change.
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the rate at which the rounds are fired in rounds per second. The
fields of this record are described in the subparagraphs that
follow.
5.3.5.1 Munition. The munition type shall be specified by an
Entity Type Record defined in 5.3.10.
5.3.5.2 Warhead. The warhead shall be specified by a
enumeration (see section 1 in Document IST-CR-93-02).
5.3.5.3 Fuze.
The fuze shall be specified by
enumeration (see Section 1 in Document IST-CR-93-02).

16-bit
a

16-bit

5.3.5.4 Quantity and Rate.
Quantity and rate each shall be
specified by 16-bit unsigned integers.
Quantity shall represent
the number of rounds fired in the burst, and rate shall represent
the rounds per minute for the munition specified.
For quantity
equal to one, the rate field shall contain zeros.
The Burst
Descriptor Record is represented in Fig 5-5.
Munition

Entity Type
64-bit
Entity Type Record

Warhead

16-bit
enumeration

Fuze

16-bit
enumeration

Quantity

16-bit
unsigned integer

Rate

16-bit
unsigned integer

Fig 5-5
Burst Descriptor Record
5.3.6 Entity Appearance Record.
The appearance of an entity
shall be specified by an Entity Appearance Record.
This record
shall be defined as a 32-bit record of enumerations.
The values
defined for this record are included in section 3 in Document ISTCR-93-02.
5.3.7 Entity Capabilities Record. The capabilities of an entity
shall be specified by an Entity capabilities Record. This record
shall be defined as a 32-bit record of boolean types. The values
defined for this record are included in section 4 in Document ISTCR-93-02.
This is an unapproved Standards Draft, subject to change.
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5.3.8 Entity Identifier Reoord.
The unique identification of
each entity in an exercise shall be specified by an Entity
Identifier Record. This identification number shall consist of a
Simulation
Address
Record
(see
5.3.8.1)
and
an
entity
identification number.
No entity shall be assigned an 10
containing all zeros or all ones. The fields of this record are
described in the subparagraphs that follow.
5.3.8.1 simulation Address Record.
An entity's simulation
A
address shall be specified by a Simulation Address Record.
Simulation Address Record shall consist of the site identification
These fields are
number and the host identification number.
descr ibed in 5. 3 . 8 . I. I and 5. 3 .8. 1 . 2 .
The Simulation Address
Record is represented in Fig 5-6.
5.3.8.1.1 site Identifier. Each DIS site shall be assigned
a unique site identifier.
No site shall be assigned an 10
containing all zeros or all ones. The mechanism by which site IDs
are assigned is outside the scope of this standard.
This
identifier shall be specified by a 16-bit unsigned integer.
5.3.8.1.2 Application
Identifier.
Each
simulation
application at a DIS site shall be assigned a application
identifier unique within that site.
No simulation application
shall be assigned an 10 containing all zeros or all ones. One or
more simulation applications may be resided in a single host
computer. The mechanism by which application IDs are assigned is
outside the scope of this standard.
This identifier shall be
specified by a l6-bit unsigned integer.
site
Identifier

l6-bit unsigned integer

Application
Identifier

l6-bit unsigned integer

Fig 5-6
Simulation Address Record
5.3.8.2 Entity Identifier.
Each entity in a given exercise
executing on a DIS application shall be assigned an entity
identifier unique within that application.
This identifier is
valid for the duration of the exercise, however, entity IDs shall
be reused when all possible entity IDs have been exhausted.
No
enti ty shall have an 10 of zero.
This number need not be
registered or retained for future exercises. The Entity Identifier
shall be represented using a l6-bit unsigned integer.
The Entity Identifier Record is represented in Figure 5-7.
This is an unapproved Standards Draft, subject to change.
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simulation
Address

site ID:
l6-bit unsigned integer
Application ID:
l6-bit unsigned integer

Entity
Identifier

l6-bit unsigned integer

Fig 5-7
Entity Identifier Record
5.3.9 Entity Marking Record. Entity markings shall be specified
by the Entity Marking Record.
This record shall specify the
character set used in the marking and the string of characters to
be interpreted for display. The character set shall be specified
by an 8-bit enumeration.
The string of characters shall be
represented by an 11 element character string. This string shall
begin with the most significant octet located at the lowest
address. Characters not used shall contain an integer value zero.
The Entity Marking Record is represented in Fig 5-8.
Character set

8-bit enumeration

1st Character

8-bit unsigned integer

2nd Character

8-bit unsigned integer

•

.
.

11th Character

8-bit unsigned integer

•

Fig 5-8
Entity Marking Record
5.3.10 Entity Type Record. The type of entity in a DIS exercise
shall be specified by an Entity Type Record.
This record shall
specify the kind of entity, the country of design, the domain, the
specific identification of the entity, and any extra information
necessary for describing the entity. Fields not used shall contain
the value zero. These fields are described below. The Entity Type
Record is represented in Fig 5-9.
5.3.10.1 Kind. This field shall identify the kind of entity
described by the Entity Type Record.
This field shall be
represented by an 8-bit enumeration.
Values for this field are
found in Section 6 in Document IST-CR-9J-02.
This is an unapproved Standards Draft, subject to change.
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5.3.10.2 Domain. This field shall specify the domain in which
the entity operates (for example, subsurface, surface, land) except
for munition entities.
For munition entities this field shall
specify the domain of the target (for example, the munition might
be a surface-to-air, so the domain would be anti-air). This field
shall be represented by an 8-bit enumeration.
Values for this
field are found in section 6 in Document IST-CR-93-02.
5.3.10.3 country.
This field shall specify the country to
which the design of the entity is attributed. This field shall be
represented by a 16-bit enumeration.
Values for this field are
found in section 4 in Document IST-CR-93-02.
5.3.10.4 category. This field shall specify the main category
that describes the entity. This field shall be represented by an
8-bit enumeration. Values for this field are found in section 6 in
Document IST-CR-93-02.
5.3.10.5 Subcategory. This field shall specify a particular
subcategory to which an entity belongs based on the category field.
This field shall be represented by an 8-bit enumeration.
Values
for this field are found in Section 6 in Document IST-CR-93-02.
5.3.10.6 specific.
This
information about an entity based
field shall be represented by an
this field are found in section 6

field shall specify specific
on the SUbcategory field.
This
8-bit enumeration.
Values for
in Document IST-CR-93-02.

5.3.10.7 Extra.
This field shall specify extra information
required to describe a particular entity.
The contents of this
field shall depend on the type of entity represented. This field
shall be represented by an 8-bit enumeration.

This ia an unapproved Standards Draft, subject to change.
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Entity Kind

8-bit enumeration

Domain

8-bit enumeration

country

16-bit enumeration

category

8-bit enumeration

subcategory

8-bit enumeration

Specific

8-bit enumeration

Extra

8-bit enumeration
Fig 5-9
Entity Type Record

5.3.11 Euler Angles Record. orientation of a simulated entity
shall be specified by the Euler Angles Record. This record shall
specify three angles as described in 3.2(12) and Figure 1-3. These
angles shall be specified with respect to the entity's coordinate
system.
The three angles shall each be specified by a
32-bit
floating point number representing radians.
The Euler Angles
Record is represented in Fig 5-10.

PSI

32-bi t floating point

THETA

32-bit floating point

PHI

32-bit floating point
Fig 5-10
Euler Angles Record

5.3.12 Event Identifier Record.
Event identification shall be
specified by the Event Identifier Record.
This record shall
consist of a Simulation Address Record and a l6-bit unsigned
integer specifying the event number.
The latter is uniquely
assigned within the host by the simulation application that
ini tiates the sequence of events.
The Event Identifier Record
shall be set to one for each exercise and incremented by one for
each fire event or collision event. In the case where all possible
values are exhausted, the numbers may be reused beginning again at
one. The Event Identifier Record is represented in Fig 5-11.

This is an unapproved Standards Draft,
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site ID: 16-bit unsigned
integer
Application 10: 16-bit
unsigned integer

Simulation
Address

16-bit unsigned integer

Event Identifier

Fig 5-11
Event Identifier Record
5.3.13 Exercise Identifier.
Exercise identification shall be
specified by an 8-bit unsigned integer value. This value shall be
unl.que to each exercise occurring simultaneously on the same
communications medium.
(See section 5.3.15[2)).
5.3.14
Force 10.
This field shall distinguish the different
teams or sides in a DIS exercise. This field shall be specified by
an 8-bit enumeration. Values defined for this field are found in
section 4 in Document IST-CR-93-02.
5.3.15 Protocol Data unit (POU) Header Record.
A POU header
record shall be the first part of each POU.
This record is
represented in Fig 5-12. The fields of the POU header record are
described in the following four items (see also 4.4.1).
(1) Protocol version - This field shall specify the version of
protocol used in this POU. Protocol Data Units found in this
standard document shall be specified as version 3.
This
field shall be specified by an 8-bit enumeration.
(2) Exercise identification
This field shall specify the
exercise to which the POU pertains. The value contained in
this field shall not be equal to zero. This field shall be
represented by an Exercise Identifier (see 5.3.13).
(3) Protocol Data Unit type - This field shall indicate the type
of POU that follows. This field shall be represented by an
8-bit enumeration. The values in this field are defined in
section 4 in document IST-CR-93-02.
~
(4) Time Stamp - This field shall specify the time,which the data
in the POU is valid. This field shall be represented by a
timestamp (see 5.3.19).
(5) Length - This field shall specify the length of the POU in
octets.
This field shall be represented by an 16-bi t
unsigned integer.

This is an unapproved Standards Draft, subject to change.
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PROTOCOL
VERSION

8-bit enumeration

EXERCISE
IDENTIFIER

8-bit unsigned integer

PDU TYPE

8-bit enumeration

PADDING

8 bits unused

TIME STAMP

32-bit unsigned integer

LENGTH

16-bit unsigned integer

PADDING

16 bits unused

Fig 5-12
Protocol Data unit Header Record
5.3.16 Repair Type. Repair types shall be specified by a 16-bit
enumeration. Values defined for this field are found in section 2
in Document 1ST-CR-93-02.
5.3.17 Service Type. Service types shall be specified by an 8bit enumeration.
values defined for this field are found in
section 4 in Document 1ST-CR-93-02.
5.3.18 supply Quantity Record.
supply quantity shall be
represented by the Supply Quantity Record.
This record shall
contain fields specifying the type of supply and the quantity of
that supply. These fields are described in 5.3.18.1 and 5 . 3.18.2.
5.3.18.1 supply Type.
The supply type field shall be
specified by an Entity Type Record (see 5.3.10 and section 1 in
Document IST-CR-93-02).
5.3.18.2 Quantity. The quantity field shall be specified by
a 32-bit floating point number representing the number of units of
a supply type.
The unit measure depends on the supply type and
shall use the S1 units of measure used for such supplies.
The
Supply Quantity Record is represented in Fig 5-13.
supply Type

Entity Type: 64-bit record

Quantity

32-bit floating point
Fig 5-13
supply Quantity Record

This is an unapproved Standards Draft, subject to Change.
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5.3.19 Timestamp. Time stamping shall be used to indicate the
time at which the data contained in the PDU is valid.
This
timestamp shall be specified using a 32-bit unsigned integer
representing units of time passed since the beginning of the
current hour. The least significant bit shall indicate whether the
timestamp is absolute or relative.
5.3.19.1 Absolute Timestamp. An absolute timestamp shall be
used when simulation application clocks are synchronized to
universal Coordinated Time (UTC).
The use of the absolute
timestamp shall be signified by the least significant bit set to
one.
5.3.19.2 Relative Timestamp.
A relative timestamp shall be
used when simulation application clocks are not synchronized. Each
simulation application shall keep time beginning with an arbitrary
starting point.
The time indicated by the timestamp shall be
relative to the simulation application issuing the PDU. The use of
the relative timestamp shall be signified by the least significant
bit set to zero.
5.3.19.3 Beale. The scale of the time
most significant 31 bits of the timestamp
setting one hour equal to (2 1' _1), thereby
unit representing 3600sec/(21 1_1) = 1.676 ..

value contained in the
shall be determined by
resulting in each time
microseconds.

5.3.20 vector Record.
vector values for entity coordinates,
linear acceleration, and linear velocity, shall be represented
using a Vector Record. This record shall consist of three fields,
each a 32-bit floating point number.
The unit of measure
represented by these fields shall depend on the information
represented. The values utilizing the Vector Record are described
in detail below. The Vector Record is represented in Fig 5-14.
5.3.20.1 Entity coordinate Veotor. Location with respect to
a particular entity shall be specified with respect to three
orthogonal axes whose origin shall be the center of the bounding
volume of the entity excluding its articulated and attached parts
(see Figure 1-2). The x-axis extends in the positive direction out
the front of the entity.
The y-axis extends in the positive
direction out the right side of the entity as viewed from above,
facing in the direction of the positive x-axis. The z-axis extends
in the positive direction downward. Each vector component shall
represent meters from the origin (see Figure 1-2).
5.3.20.2 Linear Acceleration vector.
Linear acceleration
shall be represented as a vector with components in either world
coordinate system or entity's coordinate system depending on the
value in the Dead Reckoning Algorithm field. Each vector component
shall represent acceleration in meters per second squared.

This ia an unapproved Standards Draft, subject to change.
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5.3.20.3 Linear Velocity vector.
Linear velocity shall be
represented as a vector with components in either world coordinate
system or entity's coordinate system depending on the value in the
Dead Reckoning Algorithm field.
Each vector component shall
represent velocity in meters per second.
First vector component

32-bit floating point

Second vector component

32-bit floating point

Third Vector component

32-bit floating point

Fig 5-14
Vector Record
5.3.21 World coordinates Record. Location of the origin of the
entity's coordinate system shall be specified by a set of three
coordinates: X, Y, and Z.
The shape of the earth shall be
specified using WGS 84. The origin of this coordinate system shall
be the centroid of the earth, with the X-axis passing through the
Prime Meridian at the Equator, the Y-axis passing through 90
degrees East longitude at the Equator, and the Z-axis passing
through the North pole (see Figure 1-1). These coordinates shall
represent meters from the centroid of the earth. A 64-bit double
precision floating point number shall represent the location for
each coordinate.
The World Coordinates Record is represented in
Fig 5-15.

x-

Coordinate

64-bit floating point

-

coordinate

64-bit floating point

Coordinate

64-bit floating point

y

z

Fig 5-15
World Coordinates Record
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5.4 Protoool Data units ror Distributed xnteraotive simulation
5.4.1 xntroduction. Section 5.4 lists and describes the Protocol
Data units required by this standard. Note that in the figures in
section 5.4, each field starts at an offset from the beginning of
the PDU which is a multiple of its size. Each record starts at an
offset which is a multiple of the size of the largest field in the
record.
The length of the PDU is a multiple of the size of the
largest field in the PDU and 32 bits. Padding bits shall be used
to achieve these offsets. All padding fields shall be zero.
5.4.2 List of DXS Protocol Data units
(1) Entity Information
(a) Entity State
(i) Entity State PDU
(2) Entity Interaction
(a) Weapons Fire
(i)
Fire PDU
(ii)
Detonation PDU
(b) Logistics Support
(i)
service Request PDU
(ii) Resupply Offer PDU
(iii) Resupply Received PDU
(iv) Resupply Cancel PDU
(v)
Repair Complete PDU
(vi) Repair Response PDU
(c) Collisions
(i)
Collision PDU
(3) Simulation Management
(a) Initialization and Termination
(i)
Create Entity PDU
(ii) Remove Entity PDU
(iii) Start/Resume PDU
(iv) Stop/Freeze PDU
(v)
Acknowledge PDU
(b) Action Command
(i)
Action Request PDU
(ii) Action Response PDU
(c) Data Acquisition and Distribution
(i)
Data Query PDU
(ii) Set Data PDU
(iii) Data PDU
(iv) Event Report PDU
(v)
Message PDU
(4) Distributed Emission Regeneration
(a) Emission
(i)
Emission PDU
(ii)
Laser PDU
(5) Radio Communication
(a) Radio Trans mitter and Signal
(i)
Transmitter PDU
This is an unapproved standardo Draft, subject to change.
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(ii)
Signal PDU
(iii) Receiver PDU

5.4.3 Entity Xnformation.

(see also 4.4.2)

5.4.3.1 Entity state PDU.
Information about a particular
entity shall be communicated by issuing an Entity State PDU. The
Entity State PDU shall contain the following fields:

(1)
(2)
(3)

(4)

(5)

(6)

(7)

(8)

(9)
(10)

PDU Header - This field shall contain data common to all
DIS PDUs. The PDU Header shall be represented by the PDU
Header Record (see 5.3.15).
Entity Identification - This field shall identify the
entity issuing the PDU. This field shall be represented
by an Entity Identifier Record (see 5.3.8).
Force Identification - This field shall identify the
force to which the issuing entity belongs.
This field
shall be represented by an 8-bit enumeration (see Section
4 in Document IST-CR-93-02).
Number of Articulation Parameters - This field shall
specify the number of articulation parameters required
for the specification of the presence and state of all
articulated parts. This field shall be represented by an
B-bit unsigned integer (see Annex A).
Entity Type - This field shall identify the entity type
to be displayed by members of the same force as the
issuing entity.
This field shall be represented by an
Entity Type Record (see 5.3.10, and Section 6 in Document
IST-CR-93-02).
Alternate Entity Type - This field shall identify the
entity type to be displayed by members of forces other
than that of the issuing entity.
This field shall be
represented by an Entity Type Record (see 5.3.10 and
section 4 in Document IST-CR-93-02).
Entity Location - This field shall specify an entity's
physical location in the simulated world.
This field
shall be represented by a World Coordinates Record (see
5.3.21).
Entity Linear Velocity - This field shall specify an
entity's linear velocity.
This
field
shall be
represented by a Linear Velocity Vector Record (see
5.3.20.3) .
Entity Orientation - This field shall specify an entity's
orientation. This field shall be represented by an Euler
Angles Record (see 5.3.11).
Entity Appearance - This field shall specify the dynamic
changes to the entity's appearance attributes.
This
field shall be represented by an Entity Appearance
Record.
The values for the field contained in this
record are defined in section 3 in Document IST-CR-93-02.
This is an unapproved standards Draft,
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(11)

(12)

(13)

(14)

Dead Reckoning Parameters - This field will be used to
provide parameters for dead reckoning the position and
orientation of the entity. Dead Reckoning algorithm in
use, Entity Acceleration, and Angular Velocity shall be
included as part of the dead reckoning parameters. Onehundred twenty bits are reserved for other parameters
that are currently undefined.
(a) Dead Reckoning Algorithm - This field shall specify
the dead reckoning algorithm in use by the issuing
entity. This field shall be represented by an
8bit enumeration.
Values for this enumeration are
defined in Section 7 in Document IST-CR-93-02.
(b) Other Parameters - This field shall specify other
required dead reckoning parameters to be determined.
This field shall consist of 120 bits.
(c) Entity Linear Acceleration
This field shall
specify an entity's linear acceleration. This field
shall be represented by a Linear Acceleration Vector
Record (see 5.3.20.2).
(d) Entity Angular Velocity - This field shall specify
an entity's angular velocity.
This field shall be
represented by an Angular Velocity Vector Record
(see 5. 3 . 2) .
Entity Marking - This field shall identify any unique
markings on an entity (for example, a bumper number or
country symbol). This field shall be represented by an
Entity Marking Record (see 5.3.9).
Capabilities - This field shall specify the entity's
capabilities.
This field shall be represented by an
Entity Capabilities Record (see 5.3.7 and section 4 in
Document IST-CR-93-02).
Articulation Parameters - This field shall specify the
parameter values for representation of each articulated
or attached part. Each articulation shall be represented
by an Articulation Parameter Record (see 5.3.3 and Annex
A) •

The Entity state PDU is represented in Fig 5-16.

This is an unapproved Standards Draft, subject to change.
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DRAFT

FIaDSIZE

ENTITY STATE PDU FIELDS

(bill)

Protocol VenioD - 8-bit coumer:Won

Exercise ID - 8-bit unslgocd intA:ger
PDU Type - 8-bil coumcr:Won
96

PDU
HEADER

Padding - 8 bits ucused
Tunc Stamp - 32-bit WlSigned integer

Length - 16-bit WlSigoed iDteger
Padding - 16 bits Wlused
Site - 16-bit unsigned integer
48

EmTrYID

(

Application - l6-bit unsigned integer
Entily - l6-bil WlSigoed Inleger

8

FORCEID

8-bit tnwuen.rloD

8

• CF ARIlOJUmON

8-bit unsigned iDlCger

"

.

'.I '
; n (

PARAMETERS

Entity K10d - 8-bit enwnen.tloa
Domain - 8-bit enuroer.WoD

64

EmTrY
TYPE

Country - 16-bit eowucr.uioD
Category - 8-bit enuroenuioD
Subc:Uegory - 8-bit enwncratloD

Specific - 8-bit enwncruloa

ExtIa - 8-bit enumeration
EoLily Klnd - 8-bit enumeration

Domain - 8-bit enurner.WOn

64

AL-rnRNATIVE
EmTrY
TYPE

Country - 16-bil enumcntioD

Category - 8-bit enumeration
Subcategory - 8-bit cnwncratioo
SpecifiC - 8-bit enumeralloa

Extra - 8-bit enurnenuioD
X - Component - J2-bit n03lillg point
192

ENTITY
LOCATION

Y - Compollent - J2-bit noating point
Z - Component - 32-bit floating point

96

ENTITY
UNEAR

VELOCITY

X - Component - 64-bil floating point
Y - Component - 64-bit floating point
Z - Component - M-bil fioaling paine

FIGURE 5-16
Entity Siale PDU.

This is an unapproved Standards Draft, subject to change.
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FJEU)SIZE
(bh.)

EN11TY STATE POU AELOS (CONTO)

Psi - 32-bit floating point
96

ENITfY
ORIENTATION

Thera - 32-bit floating point
Phi - 32-bit floating point

32

ENITfY
APPEARANCE

32-bit record of enumerations
Dead Rcclcowng Algorithm - 8·blt enu.menIJ.oD.

DEAD
320

RECKONING
PARAMETERS

Other Paramelers - 120 bits unused
Entity Linear Acce\ - 3x32-bit floating points
Entity Angular Velocity - 3x32-bit integers

96
32

n x 128

ENITfY
MARKING

Character set - S-bit enumeration

CAPABll.!11ES

32 Boolean fields

11

11 - S-bit unsigned integers

Change - 16-bit unsigned inleger
ARTICULATION
ID - attached to - 16-bit unsigned integer
PARAMETERS Parameter type - 32-bit parameter type record
Parameter value - 64-bit

,~V.~

]~-

Anicubtioa

Param_

0049-1274.8
Total Entity State PDU size = (1152 + 128n) bits
where n = nwnber or articulation parameters

Fig 5-16 (Continued)
Entity State PDU

This is an unapproved Standardo Draft,
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DRAFT
5.4.4 Entity Interaction.
The following paragraphs describe
entity interaction data, including weapon fire, logistics support
and collision.
5.4.4.1 Weapons Fire

(see also 4.4.3)

5.4.4.1.1 Fire PDU.
The firing of a weapon shall be
communicated by issuing a Fire PDU. The Fire PDU shall contain the
following fields:
(1)
(2)
(3)

(4)

(5)

(6)

(7)

(8)

(9)

PDU Header - This field shall contain data common to
all DIS PDUs. The PDU Header shall be represented by
the PDU Header Record (see 5.3.15).
Firing Entity Identification
This field shall
identify the firing entity.
This field shall be
represented by an Entity Identi f ier Record (see 5.3.8) .
Target Entity Identification
This field shall
identify the intended target.
If the intended target
is unknown, this field shall contain zeros. This field
shall be represented by an Entity Identifier Record
(see 5. 3 .8) .
Munition Identification - This field shall specify the
entity ID of the fired munition if tracking data is
required. A munition ID shall have a value of zero if
tracking data for the munition is not required. This
field shall be represented by an Entity Identifier
Record (see 5.3.8).
Event Identification This field shall contain a
number generated by the firing entity to associate
related events. This field shall be represented by an
Event Identifier Record (see 5.3.12).
Location in world Coordinate - This field shall specify
the location, in world coordinates, from which the
munition was launched. This field shall be represented
by a World Coordinates Record (see 5.3.21).
Burst Descriptor - This field shall describe the type
of munition fired, the warhead, the fuze, the quantity,
and the rate.
This field shall be represented by a
Burst Descriptor Record (see 5.3.5).
Velocity - This field shall specify speed and direction
of the fired munition as it leaves its launcher. This
field shall be represented by a Linear Velocity Vector
Record (see 5.3.20.3).
Range - This field shall specify the range that an
entity's fire control system has assumed in computing
the fire control solution.
This field shall be
represented by a 32-bit floating point number in
meters.
For systems where range is unknown or
unavailable, this field shall contain a value of zero.

The Fire PDU is represented in Fig 5-17.
Thio is an unapproved Standards Draft, subject to change.
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FIE1DSIZE

FIRE PDU FIELDS

(bilS)

Prowoo1 Vernon - S-bit enumeca.tioD

ExercUc ID - 8·bit uosigDCd wtcgc:r
PDU Type • S·ble mumeratloa

96

PDU
HEADER

Padding • 8 bil.1. unused
T1mc Stamp· J2·bit uns.lgned integer
Length - 16-bit un.s.igno1int.eger
Paddlng. 16 bilS unused

48

flRlNG
EmTrYID

Site - 16-bil unsigned integer

Application - 16-bit unsigned integer

Entity. 16-bit unsigned integer
Site· 16-bit unsigned integer

48

TARGET
EmTrYID

Appl.k:aLion· 16-bil un.s.igncd iDtcger
Endl)' • l6-bit UD$igDCd integer

Site - l6-bit unsigned integer

48

MUNITION
ID

Applka.t.loa· 16-bil uns.lgocd integc:r

EVENr-1D

AppUQUOQ' l6-bit unsigned integer

EntiC)' - 16-bit uU.1igncd integer

.,

Site· 16-bit uruigacd i..ntegcr

48

Event· l6-bit unsigned integer

32

PADDING

192

LOC,U!ON

32-bit uru.igncd integer
X-coord.ina.le· 64-bll nooting point
Y-roardill3.t.e- 64-bil nooting paim

IN WORlD
Z-coordlnatc- 64-bit nootiog paim

128

BURST
DESCRIPTOR

MunJIloD • M·tic Entity 1}tpe Record
Wa.rbc:ad. 16-bit enwnerntioo

Fuze· 16-bit cnumetation
Quantit)'· 16-bit u.ns.igncd integer
lUte -16-bit unsigncdlotcger

X<omponent - n-bie nO:lling point

96

VELOCITI

Y-component· 32-b!l floating poine

Z-compoocnI- 32-bit nU:lling point

32

32-bLt !laaling point

RANGE

OO~9..Q?60.2

Thlnl Fire POU Size

~

768 hit,

Fig 5-17
Fire POU

This is an unapproved Standards Draft, subject to chango.
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DRAFT

5.4.4.1.2 Detonation PDU.
The detonation or impact of
munitions shall be communicated by issuing a Detonation PDU. The
Detonation PDU shall contain the following fields:
(1)
(2)
(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

PDU Header - This field shall contain data common to
all DIS PDUs. The PDU Header shall be represented by
the PDU Header Record (see 5.3.15).
Firing Entity Identification
This field shall
identify the firing entity.
This field shall be
represented by an Entity Identifier Record (see 5.3.8) .
Target Entity Identification
This field shall
identify the target entity.
If the target ID is
unknown, this field shall contain the value zero. This
field shall be represented by an Entity Identifier
Record (see 5.3.8).
Munition Identification - This field shall specify the
entity ID of the fired munition if tracking data is
required. A munition ID shall have a value of zero if
tracking data for the munition is not required. This
field shall be represented by an Entity Identifier
Record (see 5.3.8).
Event Identification - This field shall contain the
same number as the event identifier of the Fire PDU
that communicated the launch of the munition.
If the
detonation is not preceded by a corresponding fire
event, then the event identifier field of the Event
Identifier record shall be zero (e.g., land mines
detonation).
This field shall be represented by an
Event Identifier Record (see 5.3.12).
Velocity - This field shall specify the velocity of the
munition immediately before detonation/impact.
This
field shall be represented by a Linear Velocity Vector
Record (see 5.3.20.3).
Location in World Coordinate - This field shall specify
the location of the detonation in world coordinates.
This field shall be represented by a World Coordinates
Record (see 5.3.21).
Burst Descriptor - This field shall describe the type
of munition fired, the warhead, the fuze, the quantity,
and the rate.
This field shall be represented by a
Burst Descriptor Record (see 5.3.5).
Location in Entity's coordinates - This field shall
specify the location of the detonation or impact in the
target entity's coordinate system.
This information
should be used for damage assessment. This field shall
be represented by an Entity Coordinate Vector Record
(see 5.3.20.1).
If the ID of the target is unknown,
this field shall contain zeros.
Detonation Result - This field shall specify the result
of the detonation. This field shall be represented by
an 8-bit enumeration (see section 4 in Document IST-CR93-02).

This is an unapproved Standards Draft, oubject to change.
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(11)

(12)

Number of Articulation Parameters - This field shall
specify the number of articulation parameters required
for the specification of the presence and state of all
relevant articulated or attached parts (see 4.4.3.3.4) •
This field shall be represented by an 8-bit unsigned
integer (see Annex A).
Articulation Parameters - This field shall specify the
parameter values for representation of each relevant
articulated or attached part (see 4.4.3.3.4).
Each
articulation shall be represented by an Articulation
Parameter Record (see 5.3.3 and Annex A).

The Detonation PDU is represented in Fig 5-18.

ThiB iD an unapproved Standards Draft, subject to change.
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DRAFT

FIEUl SIZE

DETONflifION PDU FIELDS

(b,")

Protocol Version - 8-bit enumentiOD
cJ:crcise lD - S-bit unsigDCd Integer
PDU Type - 8-bit enumeration

96

PDU
HEADER

Paddiog - 8 bilS unused

lime SUmp - 32-biE unsigned integer

length - l6-bit unsigned integer

,

Padding - 16 bits unused

I

Site - 16-bit unsigned Integer

48

FIRING
ENTITYID

\;

AWUCatiOD - 16-bit unsigned integer
Eotity - 16-bit unsigned integer

\
\. "-

;

\,

rC.t

Site - 16-bit urWgned integer

48

TARGET
ENTITYID

Applicuioo - 16-bil unsigned integer

En1ity - 16-bit unsigned integer
Site - 16-bil unsigned ioteger

48

MUNmONID

Applicilllon - l6-blt unsJgned Integer
Entity - 16-bil unsigned integer
Site - 16-bit unsigned Integer

48

EVENTID

AppllcuioD - 16-bit unsigned integer

EVCDI- 16-bit unsigned Integer
X - component - 32-bit floaLing polDt

96

VELOCITY

X-coordinate - 64-bit floating point

192

Y-coon:1.ilWe - 64-bit floating point
Z-coordio:ue - 64-bil floating poiot
Munlion . M-bit Entity "tYpe Record

128

,

Y • compoDCot - 32-bil floating point

Z - component - 32-bil floating point

LOCmON
IN WORLD

1,,, .' \

WUhe..Jd - 16-bit enumeration

DURST
DESCRIPTOR

FU2e - 16-bil enumeration
Qu:tntity - 16·bit unsigned intcger
Rate · 16·bit unsigned intcgcr

0019·0961.2

FigS-IS
Detonation PDU

This is an unapproved Standards Draft, Bubject to change.
97

. f ,"

r

I

DRAFT

AELDSI2E
(bits)

DETONIIDON PDU FlELOS (CONTO)
x - coordinate - 32-bit Ooating point

96

LOCIIDONIN
E.'ITITY
COORDINIlffiS

y - eoordin.IC - 32-bi. noating point

z - coonlln.IC - 32-bi. noating point

8

DETONIIDON
RESUIT

8-bit enumCr:ltion

8

*OF
ARIlCULIIDON

S-bit WlSigned integer

PARAMETERS

16

PADDING

16 bits unused
Change - 16-bi. unsigned integer

n

X

128

ARIlCuumON
PARAMlITERS

ID - .uached to - 16-bi. unsigned integer

for each
Articulation

Parameter type - 32-hi. Parameter Type Record

Parameter

Parameter value - 64 bits
0049-09613

Thtal Detonation PDU Size = (832 + 128n) bits
where n = number of articulation parameters
Fig 5-18 (Continued)
Detonation PDU

Thio io an unapproved Standardo Draft,

98

oubject to chango.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT
5.4.4.2 Logistics Support

(see also 4.4.4)

5.4.4.2.1 service Request PDU.
A request for logistics
support shall be communicated by issuing a service Request PDU.
The Service Request POU shall consist of the following fields:
(1) POU Header - This field shall contain data common to all
DIS POUs. The POU Header shall be represented by the PDU
Header Record (see 5.3.15).
(2) Requesting Entity Identification - This field shall
identify the entity that is requesting the service. This
field shall be represented by an Entity Identifier Record
(see 5. 3 .8) .
(3) servicing Entity Identification
This field shall
identify the entity that is able to provide the service
requested. This field shall be represented by an Entity
Identifier Record (see 5.3.8).
(4) Service Type Requested - This field shall describe the
type of service being requested.
This field shall be
represented by a Service Type (see Section 4 in Document
IST-CR-93-02) •
(5) Number of Supply Types - For a service of resupply, this
field shall specify the number of different supplies
being requested.
If the service requested is not
resupply, this field shall contain the value zero. This
field shall be represented by an 8-bit unsigned integer.
(6) Supplies - For a service of resupply, this field shall
specify the type of supply and the amount of that supply
for the number of supplies specified above.
If the
service requested is not resupply, this field shall not
be present. This field shall be represented by a Supply
Quantity Record (see 5.3.18).
The Service Request POU is represented in Fig 5-19.

This is an unapproved Standards Draft, subject to change.
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\
FlELDSI2E
(bits)

SERVICE REQUEST PDU FIELDS
i'ro<ocol VmlOD - 8-bl. cmuoenlloD

Ex..o.e ID - S-bit WlSlgocd IDtege<
PDU Type • B·bit cnumcn.tiOD
PDU
HEADER

96

Padding· 8 bits unused

TUDe Stamp - ]l·bi! unsigned Integer

leogth - l6-bit uoslgoed IDtege<

P>ddIIlI - 16 bits unused
Site - 16-bit unslgocd IDtege<

48

REQUESTING
IimTl'YID

SERVICING
IimTl'YID

48

AppUC3lloD - 16-bil WlSlgDed Integer
Entity - 16-OOt unsigned Integer

Site - 16-bit uoslgoed Integer
AppUC3lloD - 16-bit WlSlgDed Intege<
EDtity - 16-blt WlSlgoed intege<

8

SEfolCE TYPE
RE UESTED
NUMDEROF
SUPPlYTYPI!S

16

Il'.DDlNG

8

8-bi' enumeration
8-blt uosigncd loteger
16 bits unused

Entity Kind - 8-bh enumerstion
Domaia - 8-bit enumeration

Country - 16-hic cnUDlcn.Uoo

n X 96

SUPPLIES

Category - 8-bit enuoocn.t.ioo
Subcategory - B-bit e:oumetJt.ion

Specific - 8-bit enumer:nlon
Extr.l - 8-bit enumcr.ltion

Quantity - 32-bit floating point
0049-0964.1

Thlal Service Request PDU size = (224 + 96n) bits
where 11 = number or supply types

Fig 5-19
Service Request PDU

Thio is an unapproved Standards Draft, Dubject to change.
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DRAFT
5.4.4.2.2 Resupply Offer PDU. The offering of supplies shall
be cOlUlUunicated by issuing a Resupply Offer PDU.
The Resupply
Offer PDU shall contain the following fields:
(1) PDU Header - This field shall contain data common to all
DIS PDUs. The PDU Header shall be represented by the PDU
Header Record (see 5.3.15).
(2) Receiving Entity Identification
This field shall
identify the receiving entity.
This field shall be
represented by an Entity Identifier Record (see 5.3.8).
(3) Supplying Entity Identification
This field shall
identify the supplying entity.
This field shall be
represented by an Entity Identifier Record (see 5.3.8).
(4) Number of Supply Types - This field shall specify the
number of different supply types being offered.
This
field shall be represented by an 8-bit unsigned integer.
(5) Supplies - This field shall specify the type of supply
and the amount of that supply for each of the supply
types specified above. This field shall not be present
if the Number of Supply Types field value is zero. This
field shall be represented by a Supply Quantity Record
(see 5.3.18).
The Resupply Offer PDU is represented in Fig 5-20.

This ia an unapproved Standards Draft, subject to change.
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FIELD SlZE
(bilS)

RESUPPlY OFFER PDU FIElDS
Protocol Version - a-bit enumeration
Exen:ise ID - 8-bit wuigned integer
PDU Type - 8-bit enumeration

96

PDU

Padding - 8 bilS Wlu.<ed

HI!ADER

TUDe Stamp - 32-bit un.<igned integer
Length - 16-bit unsigned integer
Padding - 16 bilS unu.<ed
Site - 16-bit unsigned integer

48

RECElVlNG

ENlTIYID

AppUcation - 16-bit unsigned integer
Entity· l6-bit unsigned integer
Site - l6-bit unsigned integer

48

SUPPLYING

ENlTIYID

Application - l6-bit unsigned integer
Entity. 16-bit unsigned integer

8

NUMDEROF
SUPP[){TYPES

8-bit unsigned integer

24

PADDING

24 bilS unused

Entity Kind - 8-bit enurucC3.LlOn
Domain - 8-bil enumeration

Country - 16-bit enumeration

n X 96

Category - 8-bit enumeration

f-oreod>
S"""ly

Subc:uegory - 8-bit enumecation

Type

SUPPLIES

Specific - 8-bil enumc1i1tion
Extra - g-bit enumeration
QU:ll\tity· 32-bit floating point
0049-0067.1

Total Resupply OfTer rDU size = (224 + 96n)
bits

where n = number of supply types
5-20
Rcsupply OfTer rDU
Fig

Thio ia an unapproved Standards Draft, subject to change.
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DRAFT
5.4.4.2.3 Resupp~y Received PDU.
The receipt of supplies
shall be communicated by issuing a Resupply Received PDU.
The
Resupply Received PDU shall contain the following fields:
(~)

(2)
(J)
(4)

(5)

PDU Header - This field shall contain data common to all
DIS PDUs. The PDU Header shall be represented by the PDU
Header Record (see 5.3.~5).
Receiving Entity Identification
This field shall
identify the receiving entity.
This field shall be
represented by an Entity Identifier Record (see 5.3.8).
Supplying Entity Identification
This field shall
identify the supplying entity.
This field shall be
represented by an Entity Identifier Record (see 5.J.8).
Number of Supply Types - This field shall specify the
number of different supplies taken by the receiving
entity.
This field shall be represented by an 8-bit
unsigned integer.
Supplies - This field shall specify the type of supply
and the amount of that supply for each of the supply
types specified above. This field shall not be present
if the Number of Supply Types field value is zero. This
field shall be represented by a Supply Quantity Record
(see 5.J.~8).

The Resupply Received PDU is represented in Fig 5-21.

This is an unapproved standards Draft, subject to change.
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FIELD SIZE
(bits)

RESUPPlY RECEIVED PDU FIELDS

Protocol Version - 8-bit enumeration
&"",i$e ID - 8-bit unsigned integer
PDU Type - 8-bit enulDCl1ltion

96

PDU
HEADER

Padding - 8 bits uoused
Time Stamp - 32-bit unsigned integer
Length - l6-bit unsigned integer
Padding - 16 bits unused
Site - l6-bit unsigned integer

48

RECEIVING
ENl1TYID

Application - l6-bit unsigned integer
Entity - l6-bit unsigned integer
Site - l6-bit unsigned integer

48

SUPPLYING
ENl1TYID

Application - l6-bit unsigned integer
Entity - l6-bit unsigned integer

8

NUMBER OF
SUPPLY TYPES

8-bit unsigned integer

24

~DING

24 bits unused
Entity Kind - 8-bit enumcratioo
Domain - 8-bit cnumen.tioD

Country - l6-bit enumerotioo

n X 96

SUPPLIES

Calegory - 8-bit enumeration

For cadi
Supply

Subcategory - 8-bit enumeration

1)pc

Specific - 8-bit enumcraUoo

Extra - 8-bit enumeration
Quantity - 32-bit floating point
0049-0966_1

.-

Total Resupply Received PDU size = (224 + 96n) bits
where n = number of supply types
Figure S-2l
Resupply Received PDU

This is an unapproved Standards Draft, subject to change.
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DRAFT

5.4.4.2.4 Resupply Cancel PDU.
The canceling of a service
function by either the receiving or the supplying entity shall be
communicated by issuing a Resupply Cancel PDU. The Resupply Cancel
PDU shall contain the following fields:
(1) PDU Header - This field shall contain data common to all
DIS PDUs. The PDU Header shall be represented by the PDU
Header Record (see 5.3.15).
(2) Receiving Entity Identification
This field shall
identify the entity that has requested the resupply
service.
This field shall be represented by an Entity
Identifier Record (see 5.3.8).
(3) Supplying Entity Identification
This field shall
identify the supplying entity.
This field shall be
represented by an Entity Identifier Record (see 5.3.8).
The Resupply Cancel PDU is represented in Fig 5-22.

,
FIELD SIZE
(hi!.»

RESUPPlY CANCEL PDU FIELDS
Protocol VeaiOD - 8-bit enumeration

Exetdse ID • a·bit unsigned integer
PDU Type • a-bit enumeration

PDU
HEADER

96

Padding - a bi!.> unused

Luue Stamp - 32-bit unsigned integer
Length· 16-bit unsigned integ..Padding - 16 bits unused
Site - 16-bit unsigned integ..RECEIVING
ENTlTYID

48

Application - 16-bit WlSigncd integer
Enti1y - 16-bil unsigned integer

Site - 16-bit WlSigned integer
SUPPLYlNG
ENTITYID

48

AppUcation - 16-bit unsigned integer
Entity - 16-bit unsigned integer

0049-0965.1

Total Resupply Cancel PDU size = 192 bits

Fig 5·22
Resupply Cancel PDU

This is an unapproved Standards Draft, subject to change.
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5.4.4.2.5 Repair complete PDU.
When a Service Request PDU
has been received and the repairing entity has completed a
requested repair, the repairing entity shall notify the receiving
entity of the repair by issuing a Repair complete PDU. The Repair
Complete PDU shall contain the following fields:
(1) PDU Header - This field shall contain data common to all
DIS PDUs. The PDU Header shall be represented by the PDU
Header Record (see 5.3.15).
(2) Receiving Entity Identification
This field shall
identify the entity that is requesting repairs.
This
field shall be represented by an Entity Identifier Record
(see 5. 3 . 8) .
(3) Repairing Entity Identification
This field shall
identify the repairing entity.
This field shall be
represented by an Entity Identifier Record (see 5.3.8).
(4) Repair - This field shall describe the repair performed.
If the repairing entity is unable to provide or complete
the needed repair, this field shall have a value of zero.
If the repairing entity makes all of the needed repairs, this
field shall have a value of one. This field shall be represented
by a repair type (see 5.3.16 and Section 2 in Document IST-CR-9302) .
The Repair Complete PDU is represented in Fig 5-23.
FIELD SIZE

(b;u>

RE9'.ffi COMPLEfE PDU FIELDS
Procoeol Venion - 8-bit enumeration
Exercise ID - 8-bit unsigned lnteger

PDU Type - 8-bil CDurIlCOlioo.

96

PDU

Poddins - 8 biu unused

HEADER

TU11e SUmp· 32-bil unsigned integer
l...en.gth - 16-bit \I[Ulgned integer
P3dding. 16 biLs lIn\ued

Site - 16-bil unsigned integer

48

48

RECEIVING
ENITrYlD
REPAIRING
ENITrYlD

r

'

AppUcation - 16-bil unsigned lnleger
Entity - l6-bit unstgned integer
Site - 16-bil unsigned integer
Application - l6-bil unsigned integer

Entity - l6-bil unsigned integer

16

REPAIR

16-bit enumeration

16

PADDING

16 bil'i unused

0049-0969.1

Tolal Repair Complete PDU size ;;;;; 224 bils

FIG 5-23
Repair Complel~ PDU

This is an unapproved standards Draft, subject to change.
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DRAFT

5.4.4.2.6 Repair Response PDU.
When a receiving entity
receives a Repair Complete PDU from its repairing entity, the
receiving entity shall acknowledge the receipt of the repair by
issuing a Repair Response PDU.
The Repair Response PDU shall
contain the following fields:
(1) PDU Header - This field shall contain data common to all
DIS PDUs. The PDU Header shall be represented by the PDU
Header Record (see 5.3.15).
(2) Receiving Entity Identification
This field shall
identify the entity that requested repairs. This field
shall be represented by an Entity Identifier Record (see
5.3.8) .
(3) Repairing Entity Identification
This field shall
identify the repairing entity.
This field shall be
represented by an Entity Identifier Record (see 5.3.8).
(4) Repair Result - This field shall specify the result of
the repair specified in the Repair complete PDU.
This
field shall be represented by an 8-bit enumeration (see
section 4 in Document IST-CR-93-02).
The Repair Response PDU is represented in Fig 5-24.

FJEU)SIZE
(bits>

REmIR RFSPONSJ; PDU FIELDS
Protocol Version . 8~bi\ enumcratlon
Eixcn:Ue ID - &-bit unsigned integer
PDU Type - 8-bit enumcn.tion

96

PDU

Padding - 8 bits Wlo.sed

HEADER

Tune Stamp - 32-bit UlUi&ncd intqe:r
Length - 16-bit uruigncd integer
Padding - 16 bilS unused
Site - l&.bit Wls.igned integer

48

RECEIVlNG
ENTITYID

Application - l6-bit unsigned integer

Entity - 16-bit unsigned integer

Site - 16-bil unsigned integer

48

REPAIRING
ENTITYlD

Applkation - 16-bit uruigned integer

Entity - 16-bit uruigned integer

8

RllP>\IR
RESUlT

8-bit enumeration

24

MODING

24 bilS unused

0049-'438

Tht::d Rcp:.ir Response PDU size = 224 bils

Fig 5-24
RepDir Response PDU

This ia an unapproved Standardo Draft, subject to change.
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5.4.4.3 Collisions.

(see also 4.4.5)

5.4.4.3.1 Collision PDU. Collisions between entities shall
be communicated by issuing a Collision PDU.
The Collision PDU
shall contain the following fields:
(1) PDU Header - This field shall contain data common t a l l
DIS PDUs. The PDU Header shall be represented by the PDU
Header Record (see 5.3.15).
(2) Issuing Entity Identification
This field shall
identify the entity that is issuing the PDU. This field
shall be represented by an Entity Identifier Record (see
5.3.8) .
(3) Colliding Entity Identification
This field shall
identify the entity which has collided with the issuing
entity. If the entity ID is unknown or the collision is
with a terrain object, this field shall contain zeros.
This field shall be represented by an Entity Identifier
Record (see 5.3.8).
(4) Event Identification - This field shall contain a number
generated by the issuing simulation application to
associate related events.
This
field shall be
represented by an Event Identifier Record (see 5.3.12).
(5) Velocity - This field shall contain the velocity (at the
time the collision is detected) of the issuing entity.
This field shall be represented by the Linear Velocity
Vector Record (see 5.3.20.3).
(6) Mass - This field shall contain the mass of the issuing
entity.
This field shall be represented by a 32-bit
floating point number representing kilograms.
(7) Location - This field shall specify the location of the
collision with respect to the entity with which the
issuing entity collided. This field shall be represented
by an Entity Coordinate Vector Record (see 5.3.20.1).
The Collision PDU is represented in Fig 5-25.

This ia an unapproved Standards Draft,
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AELDSIZE
(bits)

COLLISION PDU FIELDS

Protocol Version ~ 8-bit enumeration
Exercise ID - 8-bit unsigned integer
POU Type - 8-bit enumeration

96

POU
HEADER

Padding - 8 bilS unused
TIme Stamp - 32-bit unsigned integer
Length - 16-bilS unsigned integer
Padding - 16 bits unused
Site - l6-bit unsigned integer

48

ISSUING
ENTITYID

Application - 16-bit unsigned integer
Entity - 16-bit unsigned integer
Site - 16-bit unsigned integer

48

COLLIDING
ENTITYID

Application - 16-bit unsigned Integer
Entity - 16-bit unsigned integer
Site - 16-bit unsigned integer

48

EVENT
ID

Application - 16-bit unsigned integer
Event - 16-bit unsigned integer

,

16

16 bits unused

PADDING

X-Component - 32-bit /loating point

96

V-Component - 32-bit /loating point

VELOCITY

Z-Component - 32-bit /loating point

32

MASS

96

LOCmON
(with respect to
Entity)

32-bit /loating point
x-Component - 32-bit /lo.ting point
y-Componcnt - 32-bit /lo.ting point
. -Component - 32-bit noating point

0049-0970. 1
Thtal Collision POU size = 480 bits
Fig 5-25
Collision POU

This is an unapproved Standards Draft, subject to change.
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5.4.5

Simulation Management.

(see 4.4.6)

5.4.5.1. Basic Data Types an4 Recor4s tor simulation Management.
This section specifies requirements for basic data types and
records to support simulation management. Enumeration values and
bit-encoded values are given in section 4 of document IST-CR-93-2
unless otherwise stated.
5.4.5.1..1.
Simulation Management PDU Hea4er Recor4.
A
simulation Management PDU header Record shall be the first part of
each simulation management PDU. The PDU header described in 5.3.15
is part of this header record.
The simulation Management PDU
header record contains information required for all simulation
management PDUs. This simulation Management PDU header Record is
represented in Figure 5-26.
The fields of the PDU Header Record
are described below.
(1) PDU Header - This field contains data common to all DIS
PDUs.
The PDU Header shall be represented by the PDU
Header Record described in 5.3.15.
(2) Originating Entity Identification - This field shall
identify the entity issuing the start PDU.
This field
shall be represented by an Entity Identifier Record (see
5.3.12).
(3) Receiving Entity Identification
This field shall
identify the entity to which the Start PDU is intended.
This field shall be represented by an Entity Identifier
Record (see 5.3.12).
Protocol Version - a-bit unsigned integer
Exercise ID - a-bit unsigned integer
PDU Type - a-bit enumeration
Padding
a bits unused
Time stamp - 32-bit unsigned integer
Length - 16-bit unsigned integer
Padding - a bits unused

PDU
Header

-

Originating
Entity ID

site - 16-bit unsigned integer
Application - 16-bit unsigned integer
Entity - 16-bit unsigned integer
Group - 16-bit unsigned integer

Receiving
Entity ID

site - 16-bit unsigned integer
Application - 16-bit unsigned integer
Entity - 16-bit unsigned integer
Group - 16-bit unsigned integer

Fig 5-26
Simulation Management PDU Hea4er Recor4
This is an unapproved Standards Draft, subject to change.
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DRAFT

5.4.5.1.2 Fixed Datum Record. Fixed Datum information shall
be represented using the Fixed Datum Record.
This record shall
specify the fixed datum type and the value for that fixed datum
type. The fields of this record are described in the subparagraphs
that follow.
5.4.5.1.2.1 Fixed Datum ID. The type of fixed datum to be
communicated shall be specified with a Fixed Datum ID field. This
field shall consist of a 32-bit enumeration.
5.4.5.1.2.2 Fixed Datum Value. The value for a particular
Fixed Datum ID shall be specified with a Fixed Datum value field.
This field shall consist of a 32-bit field. The field type shall
depend on the type of fixed datum as specified by the Fixed Datum
ID. The padding for possible unused bits shall be appended to the
Fixed Datum Value.
The Fixed Datum Record is represented in Figure 5-27.
Fixed Datum ID

32-bit enumeration

Fixed Datum Value

32 bits (varies)

Fig 5-27
Fixed Datum Record
5.4.5.1.3 Variable Datum Record. Variable Datum information
shall be represented using the Variable Datum Record. This record
shall specify the variable datum type, the datum length and the
value for that variable datum type. The fields of this record are
described in the subparagraphs that follow.
5.4.5.1.3.1 Variable Datum ID. The type of variable datum
to be communicated shall be specified with a Variable Datum 10
field.
This field shall consist of a 32-bit enumeration.
5.4.5.1.3.2
Variable Datum Value.
The value for a
particular Variable Datum ID shall be specified with a Variable
Datum Value field. This field shall consist of a multiple of 64bit field.
The field type shall depend on the type of datum as
specified by the Variable Datum ID.
The padding for possible
unused bits shall be appended to the Variable Datum Value.
The Variable Datum Record is represented on Figure 5-28.

This ia an unapproved Standards Draft, subject to change.
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variable Datum 10

32-bit enumeration

variable Datum Length

32 bits integer

variable Datum Value

Multiple of 64-bits
(varies)

Fig 5-28
Variable Datum Reoord
5.4.5.1..4
Datum speoifioation Reoord.
Datum information
shall be represented using the Datum Specification Record.
This
record shall specify the number of Fixed Datum records and Variable
Datum record, the length of the variable datum fields, and the
actual values.
The fields of this record are described in the
subparagraphs that follow.
(1) Number of Fixed Datum Field - This field shall specify
the number of fixed datum fields.
This field shall be
represented by a 32-bit unsigned integer.
(2) Number of Variable Datum Field - This field shall specify
the number of variable datum fields required to supply
database names or character fields or bit streams which
exceed 64 bits.
This fields shall be represented by a
32-bit unsigned integer.
(3) Fixed Datum Values - These fields shall specify the types
of fixed datum and their value.
These fields shall be
represented by Fixed Datum Records.
(4) Variable Datum Values - These fields shall specify the
types of variable datum, their length and their value.
This field shall be represented by Variable Datum
Records.
The Datum Specification Record is represented in Figure 5-29.

This is an unapproved Standards Draft, subject to Change.
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DRAFT

Number of Fixed Datum Records

32-bit unsigned integer

Number of Variable Datum Records

32-bit unsigned integer

Fixed Datum Record H

Datum 10 - 32-bit enum
Datum Value
32 bits

Fixed Datum Record #2

Datum 10 - 32-bit enum
Datum Value - 32 bits

-

·
··
Fixed Datum Record #N

Datum 10 - 32-bit enum
Datum Value
32 bits

-

Variable Datum Record #1

Variable Datum 10 32-bit enum
Variable Datum Length 32-bit integer
Variable Datum Value multiple of 64 bits

Variable Datum Record #2

Variable Datum 10
32-bit enum
Variable Datum Length 32-bit integer
Variable Datum Value multiple of 64 bits

-

·
·
·
Variable Datum Record #M

Variable Datum 10 32-bit enum
Variable Datum Length
32-bit integer
Variable Datum Value multiple of 64 bits

Fig 5-29
Datum Speoifioation Reoord

This is an unapproved Standards Draft, subject to change.
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5.4.5.1.5 Clock Time Record. Time
measurements
that
surpasses one hour shall be represented by a Clock Time Record.
The fields of this record are described in the subparagraphs that
follow.
(1) Hours - This field shall specify the hours since January
1, 1970.
This field shall be represented by a 32-bit
integer.
(2) Time Past the Hours - This field shall specify the time
past the hour indicated in Hours field. This field shall
be represented by a timestamp (see 5.3.19)
The Clock Time Record is represented in Figure 5-30.
Hour

J2-bit integer

Time Past
the Hour

32-bit unsigned integer
Fig 5-30
Clock Time Record

ThLB LB an unapproved Standards Draft, Bubject to change.
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DRAFT

5.4.5.2 create Entity PDU. The creation of a new entity shall
be communicated using a Create Entity POU. This POU shall consist
of a simulation Management POU Header:

simulation Management POU Header - These fields shall identify
the POU header information, the originating entity, and the
intended receiving entity.
The Simulation Management POU
Header shall be represented by the Simulation Management PDU
Header Record described in 5.4.5.1.1.
The Create Entity POU is represented in Figure 5-31.

FIELD SIZE
(bilS)

CREATE ENTITY PDU FlELDS
Protocol Version - &-bit enumeration
Ex"",isc ID - a-bit unsigned imeger
PDU Type - a-bit enumcnLloa

96

PDU
HEADER

Padding - a bils unused
Tune Sbmp - 32-b~ unsigned lnleger

lenglh- 16-bil unsigned lnlCgcr
Padding - 16 bilS unused
Sile - 16-bi. unsigned lnleger

64

ORIGINATING
ENTITYID

AppUcation - 16-bil unsigned inleger
Entily - 16-bi. unsigned lnleger
Group - 16-bil unsigned imeger

Site - 1tS-bit uruigncd i.nleger

64

RECElVING
ENTITYID

AppUcation - 16-bil unsigned inleger
Entily - 16-bi. unsigned inlegcr

Group - 16-bit unsigned weger
0049-D67

Total Create Entity PDU Size = 224 bils
Figure 5-31
Create Entity POU

This is an unapproved standards Draft, subject to change.
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5.4.5.3 Remove Entity PDU. The removal of an entity from an
exercise shall be communicated with a Remove Entity PDU.
The
Remove Entity PDU shall consist a Simulation Management PDU Header:
Simulation Management PDU Header - These fields shall identify
the PDU header information, the originating entity, and the
intended receiving entity.
The Simulation Management PDU
Header shall be represented by the Simulation Management PDU
Header Record described in 5.4.5.1.1.
The Remove Entity PDU is represented in Figure 5-32.

FlELDSIZE
(bits)

REMOVE ENTITY PDU FIELDS
Protocol Version 8-bit enumeration
&

Exen:ise ID • 8-bil unsigned inl<:ger

PDU Type - 8-bil enumeration

96

PDU
HEADER

Padding - 8 bits unused
Tune SUmp - 32·hlt unsigned integer
Length - 1<HIil unsigned inl<:ger

Padding. 16 bits unused
Site - 16-bil unsigned integer

64

ORIGINATING
ENrITYID

AppUcation - 16-bil unsigned integer

Entity - 16-bi, unsigned inl<:ger
Group - 16-bil unsigned integer
Site - 16-bit unsigned integer

64

RECEIVING
ENrITYID

Application - 16-bit unsigned inleget

Entity - 16-bl, unsiCoed inl<:ger
Group - 16-bit unsigned integer

(k).49-2763

Total Remove Entity PDU Size = 224 bits
Figure 5-32
Remove Entity PDU

Thio io an unapproved Standardo Draft, subject to Change.
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5.4.5.4 start/Resume PDU. The start/Resume of an exercise shall
be communicated using a Start/Resume PDU.
The Start/Resume PDU
shall contain the following fields:
(1) Simulation Management PDU Header - These fields shall
identify the PDU header information, the originating
entity, and the intended receiving entity. The Simulation
Management PDU Header shall be represented by the
Simulation Management PDU Header Record described in
5.4.5.1.1.
(2) Real-World Time - This field shall specify the real world
time (with respect to Greenwich time) at which the entity
is to start/resume the exercise. This information shall be
used by the participating simulation applications to
start/resume an exercise synchronously. This field shall
be represented by a Clock Time Record (see 5.4.5.1.5).
(3) Simulation Time - This field shall specify the simulation
time (time of day in the simulated world) at which the
entity will start/resume the exercise. This field shall be
represented by a Clock Time Record (see 5.4.5.1.5).
The Start/Resume PDU is represented in Figure 5-33.

This is an unapproved Standards Draft, subject to change.
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FIElD SIZE
(bi,",)

START~UMEPDUFffiLDS

Protocol Vemon - a-bit enumcn.tion
Exercise ID - 8-bit unsigned integer
PDU Type • 8·bit enumeration

96

POU

Padding· 8 bi,", unused

HEADER

Tune Sump. 32-bit unsigned integer

Length· 16-bit unsigned integer
Padding· 16 bi,", unused
Site· 16-bit unsigned integer

64

ORIGINATING
ENlTl"Y1O

Application - l6-bil unsigned integer
Entity - 16-bit unsigned int.egCf'
Groop· 16-bit unsigned integer

Site - 16-bit unsigned integer

64

RECEIVING
ENlTl"Y1O

Appli<:alion· 16-bit unsigned integer

Entity· 16-bit unsigned integer
Group - 16-bit unsigned integer

64

REAL-WORLD

64

SIMULATION

TIME
TIME

Hour· 32·bit integer

Tune Past the Hour 32-bit unsigned integer
Hour - 32-bit integer
Time P:LSt the Hour 32-bit unsigned integer

0049·7769

Total StartlResume POU Size = 352 bits.
Figure 5·33
StartlResume PDU

This is an unapproved Standarda Draft, subject to chnnqo .

118

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT
5:4.5.5 stop/Freeze PDU.
The stopping or freezing of an
exerCl.se shall be communicated using a stop/Freeze PDU.
The
Stop/Freeze PDU shall contain the following fields:

(1) Simulation Management PDU Header
These fields shall
identify the PDU header information, the originating
entity, and the intended receiving entity. The Simulation
Management PDU Header shall be represented by the
Simulation Management PDU Header Record described in
5.4.5.1.1.
(2) Real-World Time - This field shall specify the real world
time (with respect to Greenwich time) at which the entity
is to stop/freeze the exercise.
This field shall be
represented by a Clock Time Record (see 5.4.5.1.5).
(3) Reason - This field shall specify the reason that an entity

or exercise was stopped/frozen.
This
represented by an 8-bit enumeration.

field

The stop/Freeze PDU is represented in Figure 5-34.

J-1fl.DSI7E

STOP/FREEZE PDU f1ElDS

(bI.)

PRMoc:ol 'Iu1kIa -I-bk ~011

96

I!.ICld.se 10 - I-bia WlSipD:l ~
PDU Type . &-bil CIIWDa'Itioa
PaddWa: • I bils UI:!IlKd

POU
HEADER

'l'\mc $t..p. 32-bit IllW.lncd LaIeSa'

1-'>-,.... _

........

hddtnc - 16 bla ~
$icc - 16-bil unsigned 1mc:ICf

64

ORIGINATING
ENTrrYID

AppUQLioa. - l6-bil: IKUigned lnlqa

EDWy - 16-bi1 wuiaDed 1mc&0'
010.19 - 16-billUUigncd Ialqer

Sicc _ 16-biI. \IIUI.gDcd itUga

64

REaMNG
amTYID

Appliadoa _ L6-biI
ED.tiry - 16-bit

~gn.ed

imqcr

IUUIt:DO:1lnCC~

GtOI.Ip - 16-Ol.t IlNiSncd 1ntc:la
How _ ll·bU

un~&CI'

64

REAL-WORU>

8

R£AS():<

.~ cnlltrlCnliOfl

24

PADDING

24 biu umucd

T1ME

TItDc Put !be HOIU'

Toul ScopIFnnc PDU Size

]1.~it

un.t.i&r1Cd intega'

=)20 bas.

Figun: 5-34
StopiFrceu rou

This 1s an unapproved Standards Draft, subject to change.
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5.4.5.6 Acknowledge PDU. The acknowledgement of the receipt
of a Start/Resume PDU, Stop/Freeze PDU, Create Entity PDU, or a
Remove Entity PDU shall be communicated by issuing an Acknowledge
PDU. The Acknowledge PDU shall contain the following fields:
(1) Simulation Management PDU Header
These fields shall
identify the PDU header information, the originating
entity, and the intended receiving entity. The Simulation
Management PDU Header shall be represented by the
Simulation Management PDU Header Record described in
5.4.5.1.1.
(2) Acknowledge Flag - This field shall indicate what type of
message has been acknowledged.
This field shall be
represented by a l6-bit enumeration.
(3) Response Flag - This field shall indicate whether or not
the receiving entity was able to comply with the request,
and for what reason. This field shall be represented by a
l6-bit enumeration.
The Acknowledge PDU is represented in Figure 5-35.

FIEIJ) SIZE

ACKNOWU'DGE PDU FIEillS

(bib)

Prococal~-I-bil~

f.Jen::ba

96

II) •

I-biI. wuipcd lDrqcr

mu 't'Ypc - "if: CDUmCnlJoo
hddiaa . , biu 1ltIIoUCId

PDU

.IEADER

llmc SUm,. n-bil u.ns.tarEd 1AIcp

l.aqlb - 1~ lmSisoed ialqa"

hddlnc • 16 bks wwcd
Sltc· 16--bil ~ ia&q;cr

64

ORIOIN;.rni()

AppGc:Woa . 16-b1i Qculpx:d Imqcr

E>mTY1D

EDrilY • l6-blt 1oI'l.I.ip::d ilMqc:r
Oroup -

1~ 1lIUip041a1qu

rue - 16-bil uasicncd !alclet'

64

App\iQUoa- 16-bilIl.n.Upcd latqer

WEVlNO
ENTm'1D

£&icy - 16-bia UA1lIDCd !.a~Ic:r

Group. l6-bil urui,ncd !nIqcr

16

Aao:OWLEOOE
FUG

l6-bil enwoen.t!oo

16

RESPONSE
FUQ

16 bit CIKIl'DCruion

T~I3.1

Ac:knowlC'dgc rDU Slu
Figu~

=256 biu.

5·)5

Al!knowl~ g l!

PDU
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5.4.5.7 Action Request PDD. A request from an SM to a managed
entity to perform a specified action shall be communicated using an
Action Request PDU.
The Action Request PDU shall consist of the
following fields:
(1) Simulation Management PDU Header - These fields shall
identify the PDU header information, the originating
entity, and the intended receiving entity. The Simulation
Management PDU Header shall be represented by the
Simulation Management PDU Header Record described in
5.4.5.1.1.
(2) Request ID -

This field shall identify the request being
ma'd e by the simulation manager.
This field shall be
represented by a 32-bit unsigned integer.

(3)

Action ID - This field shall specify the particular action
that is requested by the simulation manager.
This field
shall be represented by a 32-bit enumeration.

(4 )

Datum Information - This field shall specify the types of
datum and the value of the datum to be communicated. This
field shall be represented by a Datum Specification Record
(see 5.4.5.1.4).

The Action Request PDU is represented in Figure 5-36.

This is an unapproved Standards Draft, subject to change.
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DRAFT

5. ".5.8
Action Response PDU.
When an entity receives an
Action Request PDU, that entity shall acknowledge the receipt of
the Action Request PDU with an Action Response PDU.
The Action
Response PDU shall contain the following fields:
(1)

Simulation Management PDU Header - These fields shall
identify the PDU header information, the originating
entity, and the intended receiving entity. The Simulation
Management PDU Header shall be represented by the
Simulation Management PDU Header Record described in
5.4.5.1.1.

(2) Request ID - This field shall identify this matching
response to a request made by the simulation manager. This
field shall be represented by a 32-bit unsigned integer.
(3)

Request Status - This field shall identify the status of
the requested action. This field shall be represented by
a 32-bit enumeration.

(4)

Datum Information - This field shall specify the types of
datum and the value of the datum to be communicated. This
field shall be represented by a Datum Specification Record
(see 5.4.5.1.4).

The Action Response PDU is represented in Figure 5-37.

This is an unapproved Standards Draft, subject to change.
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Action Response PDU
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5.4.5.9
Data Query PDU.
A request for data from an entity
shall be communicated by issuing a Data Query PDU. The Data Query
PDU shall contain the following fields:
(1) Simulation Management PDU Header - These fields shall
identify the PDU header information, the originating
entity, and the intended receiving entity. The Simulation
Management PDU Header shall be represented by the
Simulation Management PDU Header Record described in
5.4.5.1.1.
(2) Time Interval - This field shall specify the time interval
between issues of Data PDUs. A value of zero in this field
shall mean that the requested data should be sent once and
not at any previously specified time interval. This field
shall be represented by a timestamp (see 5.3 . 19).
(3) Request ID - This field shall identify the data query
request being made by the Simulation Manager. This field
shall be represented by a 32-bit unsigned integer.
(4) Datum Information - This field shall specify the types of
datum and their value to be communicated. This field shall
be represented by a Datum Specification Record (see
5.4.5.1.4) .
The Data Query PDU is represented in Figure 5-38.

This is an unapproved Standards Draft, subject to change.
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This ia an unapproved standardo Draft, subject to change.
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5.4.5.10
Bet Data PDU.
Initializing or changing internal
state information shall be communicated using a Set Data PDU. The
Set Data PDU shall consist of the following fields:
(1) Simulation Management PDU Header - These fields shall
identify the PDU header information, the originating
entity, and the intended receiving entity. The Simulation
Management PDU Header shall be represented by the
Simulation Management PDU Header Record described in
5.4.5.1.1.
(2) Request 10 - This field shall identify the set data request
being made by the simulation manager. This field shall be
represented by a 32-bit unsigned integer.
(3) Datum Information - This field shall specify the types of
datum and their value to be communicated. This field shall
be represented by a Datum Specification Record (see
5.4.5 . 1.4) .
The Set Data PDU is represented in Figure 5-39.

This is an unapproved Standards Draft, subject to change .
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Set Data I'DU
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DRAFT

Data PDU.
Information issued in response to a Data
5.4.5.11
Query PDU or Set Data PDU shall be communicated using a Data PDU.
The Data PDU shall contain the following fields:

(1) Simulation Management PDU Header - These fields shall
identify the PDU header information, the originating
entity, and the intended receiving entity. The Simulation
Management PDU Header shall be represented by the
Simulation Management PDU Header Record described in
5.4.5.1.1.
(2) Request ID
This field shall identify the matching
response to a Data Query PDU or Data Set PDU made by the
Simulation Manager. This field shall be represented by a
32-bit unsigned integer.
(3) Datum Information - This field shall specify the types of
datum and their value to be communicated. This field shall
be represented by a Datum Specification Record (see
5.4.5.1.4) .
The Data PDU is represented in Figure 5-40.

This is an unapproved Standards Draft, subject to change.
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DRAFT

5.4.5.12 Event Report PDU. A managed entity shall report the
occurrence of a significant event to the simulation manager using
an Event Report PDU.
The Event Report PDU shall consist of the
following fields:
(1) Simulation Management PDU Header - These fields shall
identify the PDU header information, the originating
entity, and the intended receiving entity. The Simulation
Management PDU Header shall be represented by the
Simulation Management PDU Header Record described in
5.4.5.1.1.
(2) Event Type - This field shall specify the type of event
that caused the issue of an Event PDU. This field shall be
represented by a 32-bit enumeration.
(3) Datum Information - This field shall specify the types of
datum and their value be communicated. This field shall be
represented
by
a
Datum Specification Record
(see
5.4.5.1.4) .
The Event Report PDU is represented in Figure 5-41.

This is an unapproved StandardB Draft, subject to change.
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Event Report PDU
This is an unapproved Standards Draft, subject to Change.
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5.4.5.13 Message PDU. Arbitrary messages (character strings)
shall be entered into the data stream by using a Message PDU. The
Message PDU shall consist of the following fields:
(1) simulation Management PDU Header - These fields shall
identify the PDU header information, the originating
entity, and the intended receiving entity. The Simulation
Management PDU Header shall be represented by the
Simulation Management PDU Header Record described in
5.4.5.1.1.
(2) Number of Variable Datum Fields - This field shall specify
the number of variable datum fields required to supply
database names or character fields which exceed 32 bits.
This field shall be represented by a 32-bit unsigned
integer.
(3)

Variable Datum Values - These fields shall specify the
types of Variable Datum, their length and their value.
This field shall be represented by a Variable Datum Record
(see 5.6.3.1. 3) .

The Message PDU is represented in Figure 5-42.

Thin ia an unapproved Standards Draft, Bubject to change.
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This is an unapproved Standards Draft, subject to change.
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5.4.6

Distributed Emission Regeneration.

(see 4.4.7)

5.4.6.1
Basio
Data
Types
for
Distributed
Emission
Regeneration. This section specifies requirements for additional
basic data types and records to support Distributed Emission
Regeneration (DER). Enumeration values and bit-encoded values are
given in section 4 of document IST-CR-9J-2 unless otherwise stated.
5.4.6.1.1
Emitter System Reoord.
Information about a
particular emitter shall be represented using an Emitter System
Record.
This record shall consist of ~ fields: Emitter Name,
Function and Emitter ID Number. These rreras are described below:
(1) Emitter Name - This field shall specify the emitter name
for a particular emitter.
This field shall be
represented by a l6-bit enumeration.
(2) Function - This field shall specify the function for a
particular emitter. Typical functions include Surfaceto-Air Missile (SAM), ground surveillance radar, etc.
This field is intended to help receiving entities
determine if the Emission PDU is of interest to the
systems simulated by that entity.
This field shall be
represented by an B-bit enumeration.
(J) Emitter Identification Number - This field shall specify
the emitter identification number relative to a specific
system.
This field shall be represented by an B-bit
unsigned integer. This field allows the differentiation
of multiple systems on an entity even if in some
instances two or more of the systems may be identical
emitter types.
The Emitter System Record is represented on Figure 5-4J.
Emitter Name

l6-bit Enumeration

Function

B-bit Enumeration

Emitter ID Number

B-bit Unsigned Integer

Figure 5-43 Emitter system Reoord
5.4.6.1.2
Fundamental Parameter Data Record.
The
Fundamental Parameter Data Record contains regeneration parameters
that are variable throughout a scenario dependent on the actions of
the participants in the simulation. This field also provides basic
parametric data that may be used to support low-fidelity
simulations which may not have the processing capability to model
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a high-fidelity regeneration of emission beams. This record shall
consist of ten fields. These fields are described below:

(1)

Frequency
This field shall specify the center
frequency
of
the emission
in hertz.
Frequency
modulation for a particular emitter and mode shall be
derived from database parametrics stored in the
receiving entity. This field shall be represented by
a 32-bit floating point number.

(2)

Frequency Range
This field shall specify the
bandwidth of the frequencies corresponding to the
Frequency field. Thus, if, for operational purposes,
the Frequency is supposed to be a single number, then
the Frequency Range shall be zero.
If the Frequency
Range reflects a finite number, then it may indicate a
range of agile RFs (unintentional or intentional) for
a radar and it may indicate a jamming package 3 db
bandwidth for a jammer.
This field shall be
represented by a 32-bit floating point number.

(3)

Effective Radiated Power (ERP) - This field shall
specify the ERP for the emission in dbm. For a radar
or a noise jammer, this field shall indicate the peak
of the transmitted power.
Thus, it includes peak
transmitter power, transmission line losses, and peak
of the antenna gain. This field shall be represented
by a 32-bit floating point number.

(4 )

Pulse Repetition Frequency (PRF) - This field specifies
the average PRF of the emission in hertz.
PRF
modulation for a particular emitter and mode shall be
derived from database and parameters stored in the
receiving entity. This field shall be represented by
a 32-bit floating point number.

(5)

Pulse Width - This field shall specify the average
pulse width of the emission in micro-seconds.
PUlse
modulation for a particular emitter and mode shall be
derived form database parameters store in the receiving
entity.
This field shall be represented by a 32-bit
floating point number.

(6)

Beam Azimuth center - This field in conjunction with
the following three fields specify the beam azimuth and
elevation centers and the corresponding half-angles
required to describe the scan volume covered by the
emitter beam scan.
For systems in which the center
beam can slew greater than TBD degrees per second or
systems with rapidly relocated beams (1. e., phase
array), this scan coverage shall represent the current
field-of-regard of the system.
For systems in which
This is an unapproved Standards Draft, subject to change.
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the center beam can be slewed at TBD degrees per second
or less, this scan coverage shall represent the current
field-of-view of the beam.
All angles shall be
measured in relation to the emission coordinate system.
The azimuth center for 360 degree scan systems shall be
o degrees.
It should be noted that the scan volume
described does not take into account masking by the
entity.
Masking determinations are a part of the
regeneration process and require that appropriate
database information be processed by the receiving
entity.
This field and the following three fields
shall be represented by 32-bit floating point numbers
representing units of Radians.
(7)

Beam Azimuth sweep - see Beam Azimuth Center

(8)

Beam Elevation Center - see Beam Azimuth Center

(9)

Beam Elevation Sweep - see Beam Azimuth Center

(10)

Beam Sweep Sync - This field is provided to allow a
receiver to synchronize its regenerated scan pattern to
that of the emitter.
This field when employed shall
specify the percentage of time a scan is through its
pattern from its origin. The pattern and origin data
shall be derived from database parameters. This field
shall be represented by a 32-bit floating point number.

The FUndamental parameter Data Record is shown in Figure
5-44.
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Frequency

32-bit Floating Point

Frequency Range

32-bit Floating Point

ERP

32-bit Floating Point

PRF

32-bit Floating Point

Pulse Width

32-bit Floating Point

Beam Azimuth Center

32-bit Floating Point

Beam Azimuth Sweep

32-bit Floating Point

Beam Elevation Center

32-bit Floating Point

Beam Elevation Sweep

32-bit Floating Point

Beam sweep sync

32-bit Floating Point

Figure 5-44.

Fundamental Parameter Data Record

5.4.6.2
Emission PDO.
Information about active electronic
warfare
(EW)
emissions,
acoustic
emissions
and
active
countermeasures shall be communicated using an Emission PDU. The
Emission PDU shall contain the following fields:
(1) PDU Header - These fields shall identify the protocol
version number, the . exercise identifier, and the protocol
data unit type. The PDU Header shall be represented by the
PDU Header described in 5.3.15.
(2) Emitting Entity ID - This field shall identify the entity
that is the source of the emission.
This field shall be
represented by an Entity Identifier Record (see 5.3.8.2).
(3) Event Identification - This field shall contain a number
generated by the issuing simulator to associate related
events.
This field shall be represented by an Event
Identifier Record (see 5.3.12).
(4) State Update Indicator - This field shall be used to
indicate if the data in the PDU represents a state update
or just data that has changed since issuance of the last
Emitter PDU (relative to the identified entity and emission
system(s».
This field shall be represented by an 8-bit
enumeration.
(5) Number of Systems - This field shall specify the number of
emission systems being described in the current PDU. One,
several or all of the emission systems on a particular

This is an unapproved Standards Draft, subject to change.
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entity may be described in a single Emission PDU 3.
This
field shall be represented by an a-bit unsigned integer.
The following information shall be provided for each
system:
(a) System Data Length - This field shall specify the
length of this systems data in 32-bit words.
This
field shall be represented by an a-bit unsigned
integer.
(b) Number of Beams - This field shall specify the number
of beams being described in the current PDU for the
system being described.
This
field
shall be
represented by an a-bit unsigned integer.
(c) Emitter System - This field shall specify information
about a particular emitter's system. This field shall
be represented by an Emitter System Record (see
5.4.6.1.1) .
(d) Location - This field shall specify the location of the
antenna beam source with respect the emitting entity's
coordinate system. This location shall be the origin
of the emission coordinate system which shall be
parallel to the entity coordinate system. This field
shall be represented by an Entity Coordinate vector
Record (see 5.3.20.1).
The following information shall be provided for each beam:

3

(i)

Beam Data Length - This field shall specify
the length of this beams data (including
track/jam information) in 32-bit words. This
field shall be represented by an a-bit
unsigned integer.

(ii)

Beam ID Number - This field shall specify a
unique emission database number assigned to
differentiate between otherwise similar or
identical emitter beams within an emitter
system. This field shall be represented by an
a-bit unsigned integer.

( iii)

Beam Parameter Index
This field shall
specify a beam parameter index number that
shall be used by receiving entities in

It should be noted that caution must be exercised to ensure
that the number of systems being described does not cause
the PDU length to exceed the maximum PDU length of 255
thirty-two-bit words.
This is an unapproved standards Draft, subject to change.
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I

conjunction with the emitter name field to
provide a pointer to the stored database I '}'
parameters required to reg_~I}~rate the beam. \;'- ",
This field shall be represented by a 16-bit
unsigned integer.
(iv)

Fundamental Parameter Data - This field shall
specify dynamic parameters of the emitter.
This
field
shall
be
represented
by
a
Fundamental
parameter
Data
Record
(see
5.4.6.1.2) .

(V)

Beam Function - This field shall specify the
function of a particular beam.
This field
shall be represented by an a-bit enumeration.

(vi)

Number of Targets in Track/Jam Field - This
field, in conjunction with the following
field, provides a mechanism for an entity with
an emitting system to identify targets that
are being illuminated by a track beam or
target emitters it is attempting to jam. When
these fields are used in conjunction with a
tracking emitter, the target identified mayor
may not be tracked by the emitting system.
When employed by a tracking emitter, this
field shall specify the number of targets that
are being identified as in the track beam
being described.
When employed by a jamming
emitter, this field shall specify the number
of emitters the system is attempting to jam.
This field shall be represented by an a-bit
unsigned integer.

(vii)

High Density Track/Jam - This field shall be
used to indicate whether or not the receiving
entities can assume that all targets, in the
scan pattern which the sending emission can
track (for a phased array system) or jam (for
a jamming system), are being tracked or jammed
respectively. This field shall be represented
by an a-bit enumeration.

(viii)

Jamming Mode Sequence - This field shall be
used to identify one or multiple jamming
techniques being applied. This field shall be
represented by a 32-bit unsigned integer.

This is an unapproved Standards Draft, subject to change.
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The following information shall be provided
for each target:
• Track/Jam Field - This field shall identify
the targets in a emitter track beam or
emitters a system is attempting to jam.
This field shall be represented by an Entity
Identifier Record (see 5.2.8), an Emitter
Identifier and a Beam Identifier.
The
Emitter and Beam Identifiers shall be
specified by 8-bit unsigned integers. For a
tracking emission, the Emitter and Beam
Identifiers shall contain all zeros. For a
jamming emission, these identifiers are
defined as follows:
- Entity Identifier - The entity identifier
shall specify the target entity ID.
- Emitter
Identifier
The
Emitter
Identifier shall be the Emitter ID number
of the emitter for which the jamming
emission is intended.
- Beam Identifier
The Beam Identifier
shall be Beam ID number of the emitter
beam for which the jamming emission is
intended.
The Emission PDU is represented in Figure 5-45.

This is an unapproved Standards Draft, subject to change.
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5.4.6.3 Laser PDU. Lasing operations shall be communicated by
issuing a Laser PDU.
The Laser PDU shall contain the following
fields:

(1)

PDU Header - These fields shall identify the protocol
version number, the exercise identifier, and the protocol
data unit type. The PDU Header shall be represented by
the PDU Header described in 5.3.15.

(2)

Lasing Entity ID - This field shall identify the entity
that is positioning the laser.
This field shall be
represented by an Entity Identifier Record (see 5.3.8.2).

(3 )

Code Name - This field shall identify the code name for
the laser system. This field shall be represented by a
16-bit enumeration.

(4 )

Lased Entity ID - This
that is currently being
zeros if the laser spot
shall be represented by
5.3.8.2).

(5)

Laser Code - This field shall identify the laser code
being used by the lasing entity.
This field shall be
represented by an 8-bit enumeration.

(6)

Laser Power - This field shall identify the laser output
power in watts.
This field shall be represented by a
32-bit floating point number.

(7)

Laser Wavelength - This field shall identify the laser
wavelength in units of microns.
This field shall be
represented by a 32-bit floating point number.

(8)

Laser spot with respect to Lased Entity - This field
shall specify the location of the laser spot with respect
to the lased entity's coordinate system when the spot is
on an entity.
This field shall be represented by an
Entity Coordinate vector Record (see 5.3.20.1).

(9)

Laser spot Location - This field shall identify the
location of the laser spot with respect to the world
coordinate system. This field shall be represented by a
World Coordinates Record (see 5.3.21).

field shall identify the entity
lased. This field shall contain
is not on an entity. This field
an Entity Identifier Record (see

The Laser PDU is represented in Figure 5-46.
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FIELD SIZE
(bits)

LASER PDU FIELDS
Protocol Version - 8-bit enumeration
Exercise ID - 8-bit unsigned integer

96

PDU
HEADER

PDU Type - 8-bit enumeration
Padding - 8 bits unused
Tune Stamp - 32-bit unsigned integer
Length - 16-bit unsigned integer
Padding - 16 bits unused
Site - 16-bit unsigned integer

48

LASING
ENTITYID

Application - 16-bit unsigned integer
Entity - 16-bit unsigned integer

16

CODE NAME

16 - bit enumeration
Site - 16-bit unsigned integer

48

LASED
ENTITYID

Application - 16-bit unsigned integer
Entity - 16-bit unsigned integer

8
8

PADDING

8 bit unused

LASER CODE

8 - bit enumeration

32

LASER POWER

32-bit floating point

32

LASER
WAVELENGTH

32-bit floating point

LASER SPOT
WITH RESPECf
TO LASED
ENTITY

x-Coordinate - 32-bit floating point

96

y-Coordillate - 32-bit floating point
z-Coordinate - 32-bit floating point
X-Coordinate - 64-bit floating point

192

LASER SPOT
LOCATION

Y-Coordinate - 64-bit floating point
Z-Coordinate - 64-bit floating point

0049-2765

Total Laser PDU Size = 576 bits
Figure 5-46
Laser PDU
This is an unapproved Standards Draft, Bubjact to change.
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5.4.6.4 Expendables PDU - TBD
5.4.6.5 IFF PDU - TBD

This is an unapproved Standards Draft, subject to change.
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5.4.7 Radio Communications.

(see 4.4.8)

5.4.7.1 Basic Data Types for Radio communications.
This
section specifies requirements for additional basic data types and
records to support Radio Communications.
Enumeration values and
bit-encoded values are given in section 4 of document IST-CR-93-2
unless otherwise stated.
5.4.7.1.1 Antenna Location Record. The location of a radio
transmitter's antenna shall be represented using an Antenna
Location Record.
This record shall specify the location of the
radiating portion of the antenna.
The antenna's location is
specified in two different coordinate systems -- world coordinates
and entity coordinates. The fields of this record are described in
the paragraphs that follow.
(1) Antenna Location - This field shall specify the location
of the radiating portion of the antenna.
This field
shall be represented by a World Coordinates Record (see
5.3.21).
(2) Relative Antenna Location - This field shall specify the
location of the radiating portion of the antenna. This
field shall be represented by an Entity Coordinate Vector
Record (see 5.3.20.1)
The Antenna Location Record is represented in Figure 5-47.
Antenna Location

Relative Antenna Location

X-Coordinate
Y-Coordinate
Z-Coordinate

-

-

64-bit float
64-bit float
64-bit float

X-Coordinate
Y-Coordinate
Z-coordinate

-

J2-bit float
J2-bit float
J2-bit float

Fig 5-47
Antenna Location Record
5.4.7.1.2 Antenna Pattern Parameter Record.
The antenna
Pattern Parameter Record shall be represented by one of the
following records. Which record is used is determine by the value
of the Antenna Pattern Type field. Antenna Pattern Types 0 and 1
shall be supported by all receiver simulators . Support for other
Antenna Pattern Types is optional.
5.4.7.1.2.1 Omni-Directional Antenna Pattern Record. The
Antenna Pattern Parameters field shall be an Omni-Directional
Antenna Pattern Record when the Antenna Pattern Type field has a
value of 0 (zero).
This record indicates an antenna emitting
This is an unapproved Standards Draft, subject to change .
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uniformly in all directions. This pseudo-record contains no data
and has a length of 0 (zero).
5.4.7.1.2.2 Beam Antenna Pattern Record.
The Antenna
Pattern Parameters field shall be Beam Antenna Pattern when the
Antenna Pattern Type field has a value of 1. This record specifies
the direction, pattern, and polarization of radiation from a radio
transmitter's antenna. The radiation pattern produced by the
antenna is defined with respect to a Beam Coordinate system. The
Beam Coordinate system is a right-handed cartesian coordinate
system with the center of the beam along the x-axis of the system
(See Figure 5-49).
The Beam Antenna Pattern Record contains the
following fields:
(1) Beam Direction - The beam direction field shall specify
the rotation that transforms the reference coordinate
system into the Beam Coordinate system. Either World
Coordinates (see 5.3 . 21) or Entity Coordinates (see
3.2(11)) may be used as the reference coordinate
system. The reference coordinate system in use shall
be specified by the Reference System field of the
Antenna Pattern Record. The beam direction field shall
be represented as an Euler Angles Record (see 5.3.11).
(2) Azimuth Beamwidth - The.full width of the beam to the
-3 dB power density points in the x-y plane of the Beam
Coordinate system.
Azimuth Beamwidth shall be
represented by a 32-bit floating point number in units
of radians.
(3) Elevation Beamwidth - The. full width of the beam to the
-3 dB power density points in the x-z plane of the Beam
Coordinate system.
Elevation Beamwidth shall be
represented by a 32-bit floating point number in units
of radians.
(4) Reference System - Specifies the reference coordinate
system with respect to which beam direction is
specified. Reference System shall be represented as an
a-bit enumeration.
An enumeration value of 1 shall
represent World coordinates. An enumeration value of
2 shall represent Entity Coordinates. No other values
shall be used in this field.
The value of this field
shall not change over the duration an exercise.
Different radios in the same exercise may use different
reference systems. The World Coordinate System is the
preferred reference system for training applications.
The Entity Coordinate system should only be used where
highly directional antennas must be precisely modeled.
Use of the Entity Coordinates for a reference system
requires the receipt of Entity State PDUs by radio
simulators and may adversely affect their performance.
This is an unapproved Standards Draft, subject to Change.
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Support for an Entity Coordinate reference system is an
optional part of this standard.
(5) Ez - The magnitude of the Z component (in beam
coordinate) of the electrical field.
Ez shall be
represented by a 32-bit floating point number.
(6) Ex
The magnitude of the X component (in beam
coordinate) of the electrical field.
Ex shall be
represented by a 32-bit floating point number.
(7) Phase - The phase angle between Ez and Ex in radians.
A fully omni-directional antenna shall be represented by
Beam Direction Euler angles of zero, an Azimuth Beamwidth of 2 pi
and an Elevation Beamwidth of pi.
The Beam Antenna Pattern Record is represented in Figure
5-48.
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Beam Direction

Psi
Theta
Phi

--

J2-bit floating point
J2-bit floating point
J2-bit floating point

Azimuth Beamwidth

J2-bit floating point

Elevation Beamwidth

J2-bit floating point

Reference System

a-bit enumeration

Padding

24 bits unused

E7

J2-bit floating point

~

32-bit floating point

Phase

J2-bit floating point
Fig 5-48
Beam Antenna Pattern Record

z

y

T

Elc'l'l.tIQO

DnmwWtb

i

I~

~I
Figure 5-49
Beam Coordinates

5.4.7.1.2.3 Spherical Harmonic Antenna Pattern Record. The
Antenna Pattern Parameters field shall be Spherical Harmonic
Antenna Pattern Record when the Antenna Pattern Type field has a
value of 2.
This record specifies the direction and radiation
pattern from a radio transmitter's antenna . The radio radiation
pattern produced by the antenna may be represented either with
respect to the World Coordinate System or the Entity Coordinate
system.
This antenna pattern does not support specifying
polarization.
The Spherical Harmonic Antenna Pattern Record
contains the following fields:
This is an unapproved Standards Draft, Bubject to change.
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(1) Order
Specifies the order of the expansion in
spherical harmonics, counting from 0 (zero). There are
2n+l coefficients for each order n, and a total of
N2+2N+l coefficients through order N.
Order shall be
represented by an 8-bit unsigned integer.
(2) Coefficients - The coefficients field shall represent
the power distribution from the antenna as the
coefficients of a spherical harmonic expansion to the
order given in the preceding field.
Each coefficient
shall be represented as a 32-bit floating point number.
All cosine coefficients for a given order shall be
given before all sine coefficients of that order.
Equations for the expansion of a real function in
spherical harmonics are in section 8 of document ISTCR-93-XX.
(3) Reference system - Specifies the reference coordinate

system with respect to which beam direction is
specified. Reference System shall be represented by an
8-bit enumeration.
An enumeration value of 1 shall
represent World Coordinates. An enumeration value of
2 shall represent Entity Coordinates. No other values
shall be used in this field. The value of this field
shall not change over the duration of an exercise.
Difference radios in the same exercise may use
different reference systems.
The World Coordinate
System is the preferred reference system for training
applications. The Entity Coordinate system should only
be used where highly directional antennas must be
precisely modeled. Use of the Entity Coordinates for
a reference system requires the receipt of Entity State
PDUs by radio simulators and may adversely affect their
performance.
Support for an Entity Coordinate
reference system is an optional part of this standard.
The
Spherical
Harmonic
represented in Figure 5-50.

Antenna

Pattern

Order

8-bit unsigned integer

Coefficients

varies

Reference System

8-bit enumeration

Record

is

Fig 5-50
Spherical Harmonic Antenna Pattern Record
5.4.7.1.3 Modulation Type Record. Information about the type
of modulation used for radio transmission shall be represented by
This is an unapproved Standards Draft, subject to change.
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a Modulation Type Record.
This record uniquelY identifies the
various sets of signal parameters (i.e. the modulation type) that
are used to determine whether two radios may interoperate.
The
modulation is characterized in ' a generic fashion by the spread
spectrum, major modulation type, and detail fields. The classes of
interoperable modulation types are enumerated by the System field.
This record shall specify the spread-spectrum usage, major
modulation type, detailed information, and system compatibility.
The fields for this record are described in the paragraphs that
follow.
(1) Spread Spectrum - This field shall indicate the spread
spectrum technique or combination of spread spectrum
techniques in use.
The Spread Spectrum field shall
consist of a 16 element boolean array. Each independent
type of spread spectrum technique shall be represented by
a single element of this array. If a particular spread
spectrum technique is in use, the corresponding array
element shall be set to one, otherwise it shall be set to
zero.
All unused array elements shall be set to zero.
The supported spread spectrum techniques and their
assignment to elements of the 16 element array are
defined in Section 4 of document IST-CR-93-2 and
illustrated in Figure 5-51:
Bits 3-15

Bit 2

Bit 1

Bit 0

TBD

Time Hop

Pseudo Noise

Freq. Hop

Fig 5-51
Spread spectrum Field Definition
(2) Major Modulation Type - This field shall specify the
major classification of the modulation type. This field
shall be represented by a 16-bit enumeration.
(3) Detail
This field shall provide certain detailed
information depending upon the Major Modulation Type.
This field shall be represented by a 16-bit enumeration.
(4)

System - This field shall specify the interpretation of
the modulation parameter field(s) in the Transmitter PDU.
This field shall be represented by a 16-bit enumeration.

This is an unapproved Standards Draft, Bubject to change.
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The Modulation Type record is represented on Figure 5-52.
Spread Spectrum

16-bit Boolean array

Major Modulation type

16-bit enumeration

Detail

16-bit enumeration

system

16-bit enumeration
Fig 5-52
Modulation Type Record

5.4.7.2 Transmitter PDU.
Detailed information about a radio
transmitter shall be communicated by issuing a Transmitter PDU.
The Transmitter PDU shall contain the following fields:
(1 )

PDU Header - This field shall contain data common to all
DIS PDUs. The PDU Header shall be represented by the PDU
Header Record described in 5.3.15.

(2)

Entity ID - This field shall identify the entity that is
the source of the radio transmission. The source entity
may either represent the radio itself or represent an
entity (such as a vehicle) which contains the radio.
This field shall be represented by an Entity Identifier
Record (see 5.3.8.2).

(3)

Radio ID - This field shall identify a particular radio
within a given entity.
Radio IDs shall be assigned
sequentially to the radios within an entity, starting
with Radio ID 1. The combination of Entity ID and Radio
ID uniquely identify a radio within a simulation
exercise. The Radio ID field shall be represented by a
16-bit unsigned integer.

(4 )

Radio Entity Type - This field shall indicate the type of
radio being simulated. This field shall be represented
by a Radio Entity Type Record (see section 6 of document
IST-CR-93-2).

(5)

Transmit State - This field shall specify whether a radio
is off, powered but not transmitting, or powered and
transmitting.
This field shall be represented by an
8-bit enumeration.

(6)

Input Source - This field shall specify which position
(pilot, co-pilot, first officer, gunnery officer, etc.)
or data port in the entity utilizing the radio is
providing the input audio or data being transmitted. This
This is an unapproved Standards Draft, subject to Change.
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field shall be represented by an 8-bit enumeration. The
values of this enumeration shall be independently
specified for each Entity Type.
(7)

Antenna Location - This field shall specify the location
of the radiating portion of the antenna.
This field
shall be represented by an Antenna Location Record (see
5.4.7.1.1).

(8)

Antenna Pattern Type - This field shall specify the type
of representation used for the radiation pattern from the
antenna.
The value of this field shall determine the
interpretation of the Antenna Pattern Parameter field.
This field shall be represented by a 16-bit enumeration.

(9)

Antenna Pattern Length - This field shall specify the
length in octets of the Antenna Pattern Parameters field.
This field shall be represented by an 16-bit unsigned
integer.

(10)

Frequency - This field shall specify the center frequency
being used by the radio for transmission. This frequency
shall be expressed in units of Hertz (Hz).
This field
shall be represented by a 64-bit unsigned integer.

(11)

Transmit Frequency Bandwidth - This field shall identify
the bandpass of the radio defined by the Radio 1D field
and the Radio Type field. This field shall be represented
by a 32-bit floating point number.

(12)

Power - This field shall specify the average power being
transmitted in units of decibel-milliwatts (dBm). This
field shall be represented by a 32-bit floating point
number.

(13)

Modulation Type - This field shall specify the type of
modulation used for radio transmission. The modulation
type shall be represented by a Modulation Type Record
(see 5. 4 .7 . 1 . 3) .

(14)

crypto System - This field shall identify the crypto
equipment utilized if such equipment is used with the
Transmitter PDU.
This field shall be represented by a
16-bit enumeration.

(15)

Crypto Key 1D - This field shall consist of sixteen (16)
bits. The high-order bit, when cleared, shall indicate
that the crypto equipment is in the baseband encryption
mode, and when set shall indicate that the crypto
equipment is in the diphase encryption mode. The lowerorder 15 bits shall be interpreted as a key identifier.
If the key identifier of the transmitter and receiver
ThiB iB an unapproved StandardB Draft, Bubject to change.
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match, they shall be considered to be using the same
encryption key. Note that this key identifier is not an
actual crypto key, the nature of which varies among
encryption systems and is classified.
(16)

Length of Modulation Parameters
This field shall
specify the length in octets of the modulation parameters
that follow this field.
This length shall include any
end padding necessary to assure that the modulation
Parameter field ends on a 64 -bi t boundary. Consequently,
the value of this field shall be a multiple of 8. This
field shall be represented by an 8-bit unsigned integer.

(17)

Modulation Parameters
These fields shall specify
specific modulation parameters for a radio transmission.
This field shall have certain fields depending upon the
value in the modulation type record. These fields shall
be represented by Modulation Parameters fields.

(18)

Antenna Pattern Parameters - These fields shall specify
the radiation pattern from the antenna, its orientation
in space, and the polari~ation of the radiation. These
fields shall be represented by an Antenna Pattern
Parameter Record.

The Transmitter PDU is represented in Figure 5-53.
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FlELDSIZE
(bits)

TRANSMI [ [ER PDU f1ELDS
Protocol Version - S-bit enumcnUon

Ex=ise ID - S-bit unslgDed lntegec
PDU Typo - S-bit eDumen1ion

96

PDU

Padding - 8 bits unused

HEADER

Tune Stamp - 32-bit unsigned integer
LeDgtb - 16-bit unsigned integer
Padding - 16 bits unused
Site - 16-bit unsigDed integer

48

ENlTfYID

Application - 16-bit unsigned integer
Entity - 16-bit unsigned integer

16

RADIOID

16-bit unsigned integer
Entity Kind - 8-bit enumeration
Domain - 8-bit enumeratiOQ
Counlly - 16-bit enumaaUoD

64

RADIO
ENlTfY
TYPE

Category - S-bit eDumc:ntion
Subc.llegory - 8-bil enumeratioa
SpecifiC - 8-bit enumeration

Extra - 8-bit enumeration

8

TRANSMIT
STArn

8-bit enumeration

8

INPUT
SOURCE

8-bit enumeration

16

PADDING

16 bits unused

192

ANTENNA
LOCATION

X- Coordinate - 64-blt floating point

y- Coordinate - 64-bit floating poiDt

'L- Coordinale - 64-bit floating point

96

RELATIVE
ANTENNA
LOCATION

X- Coordinate - 32-bit floating point
Y- Coordin.te - 32-bit flo.ting point

z- Coordin.te - 32-bit floating point

16

ANTENNA
PATTERN
TYPE

16-bit enumeration

16

ANTENNA
PATTERN
LENGTH

16-bit unsigned integer

0049·2161.2

Figure 5-53
Transmitter PDU
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FIElD SIZE
(bits)

TRANSMITTER PDU FIELDS Cont'd

64

FREQUENCY

64-bit unsigned integer

32

TRANSMIT
FREQUENCY
BANDWIDTH

32-bit floating point

32

POWER

32-bit floating point
Spread Spectrum - 16-Boolean Array

64

Major - 16-bit enumeration

MODULATION
TYPE

Detail - 16-bit enumeration
System - 16-bit enumeration

16

CRYPTO
SYSTEM

16-bit enumeration

16

CRYPTOKEY
ID

16-bit unsigned integer

8

LENGTH OF
MODULATION
PARAMETERS

8-bit unsigned integer

24

PADDING

24 bits unused

MODULATION
PARAMETER
#1
•
•

·
MODULATION
PARAMETER
#N
ANTENNA
PATTERN
PARAMETER
#1

At'ITENNA
PATTERN
PARAt\1ETER

···

#M
0049-2762.)

Figure 5-53 (Continued)
Transmitter PDU
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5.4.7.3 signal PDU. The actual transmission of voice or radio
data shall be communicated by issuing a signal PDU. The Signal PDU
shall contain the following fields:

(1) PDU Header - This field shall contain data common to all
DIS PDUs. The PDU Header shall be represented by the PDU
Header Record described in 5.3.15.
(2) Entity ID - This field shall identify the entity that is
the source of the radio transmission.
The source entity
may either represent the radio itself or represent an
entity (such as a vehicle) which contains the radio. This
field shall be represented by an Entity Identifier Record
(see 5.3.8. 2) .
(3) Radio ID - This field shall identify a particular radio
within a given entity. This field shall be represented by
a 16-bit unsigned integer.
The combination of Entity ID and Radio ID uniquely
identifies a particular radio within a simulation exercise.
The Entity ID, Radio ID pair associates each Signal PDU
with the preceding Transmitter PDU that contains the same
Entity ID, Radio ID pair.
(4)

Encoding Scheme - This field shall specify the encoding
used in the Data field of this PDU.
The Encoding Scheme
shall be represented by a 2-bit enumeration field
indicating
encoding
class
(voice,
raw
data,
application-specific data, or pointer)
and a 14-bit
enumeration field representing the encoding type within
that class (see Figure 5-54).
Bits 14-15

Bits 0-13

Encoding Class

Encoding Type

Fig 5-54
Encoding Scheme

This is an unapproved Standards Draft, subject to change.
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The two most significant bits shall represent the following
encoding classes:
OOz
01 z
10 z
11 z

=
=
=
=

encoded voice
raw binary data
application-specific data
pre-recorded voice pointer

The Data field specified in 5.4.7.3 (9). of this standard shall
be interpreted differently depending on the encoding class
identified by the upper two bits of the encoding scheme.
For encoded voice (Encoding Class 00 ), the Data field shall be
interpreted as containing audio information digitally- encoded in
accordance with the scheme identified by the Encoding Type (the
least significant fourteen (14) bits of the Encoding Scheme field).
For raw binary data (Encoding Class Olz) , the Data field shall
be interpreted as containing unspecified binary data. The Encoding
Type has no significance in this case and shall be zero.
For application-specific data (Encoding Class 10 2 ), the Data
field shall begin with a 32-bit user protocol identification number
(data bytes 0-3), which identifies the application-specific
encoding scheme or protocol in use. This Encoding Class shall be
used to allow the development of various user defined synthetic
protocols for communication among simulators (e.g. MCS, CVCC,
etc.) .
The Encoding Type has no significance in this case and
shall be zero.
For pointers (Encoding Class lIz), the Data field shall be
interpreted as a 32-bit pointer (data bytes 0-3) to the predefined
database of messages, a 32-bit timestamp (data bytes 4-7) of when
the message started being communicated, and a 32-bit duration of
the message (bytes 8-11) in milliseconds. The Encoding Type has no
significance in this case and shall be zero.
(5) Sample Rate - This field shall specify either (1) the
sample rate in samples per second for voice digital audio
or (2) the baud rate for data transmissions.
This field
shall be represented by a 32-bit unsigned integer. If the
Encoding Class is "Pointer" (ll z ) , this field shall be
zero.
(6) Data Length - This field shall specify the number of bits
of digital voice audio or digital data being sent in this
Signal PDU. This field shall be represented by a 16-bit
unsigned integer.
If the Encoding Class is "Pointer"
(ll z), the Data Length field shall contain the value 96.
(7) Samples - This field shall specify the number of samples in
this PDU.
This field shall be represented by a 16- bit
This is an unapproved Standards Draft, subject to change.
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DRAFT
unsigned integer.
If the Encoding Class is not "Encoded
Voice" (0° 2), this field shall be zero.
(8)

Data - This field shall specify the audio or digital data
conveyed by the radio transmission.
The length of the
valid data contained in this field shall be the value of
the Data Length field. This field shall be zero-padded to
a length that is a multiple of 8 bits

The Signal PDU is represented on Figure 5-55.
FlEU)SIZE

SIGNAL PDU FIELDS

(bits)

Protocol Version - 8-bit enumeration
Exercise ID - 8-bit unsigned integer
PDU Type - 8-bit enumeration

96

PDU
HEADER

Padding - 8 biLS unused
Time Stamp - 32-bit unsigned integer
Length - 16-bit unsigned integer
Padding - 16 biLS unused
Site .- l6-bit unsigned integer

48

ENTITYID

Application - l6-bit unsigned integer
Entity - l6-bit unsigned integer

16

RADIOID

l6-bit unsigned integer

16

ENCODING
SCHEME

l6-bit enumeration

16
32
16

PADDING

16 biLS unused

SAMPLE RATE

32-bit integer

LENGTH

16·bit integer

16

SAMPLES

16-bit integer

8

DATA #0

8-bit unsigned integer

8

DMAn N

···

8-bit unsigned integer

0041}·276)

Total Signal PDU Size = 256 + Length
Figure 5-55
Signal PDU
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5.4.7.4 Receiver PDU.
Communication of receiver state shall
be communicated with a Receiver PDU.
The Receiver PDU shall
contain the following fields:

(1) PDU Header - This field shall contain data common to all
DIS PDUs. The PDU Header shall be represented by the PDU
Header described in 5.3.15.
(2) Entity ID - This field shall identify the entity that is
the source of the radio transmission.
The source entity
may either represent the radio itself or represent an
entity (such as a vehicle) which contains the radio. This
field shall be represented by an Entity Identifier Record
(see 5. 3 . B. 2) .
(3) Radio ID - This field shall identify a particular radio
within a given entity.
Radio IDs shall be assigned
sequentially to the radios within an entity, starting with
Radio ID 1.
The combination of Entity ID and Radio ID
uniquely identify a radio within a simulation exercise.
The Radio ID field shall be represented by a 16-bit
unsigned integer.
(4)

Receiver State - This field shall indicate the state of the
receiver, which shall either be idle or active. This field
shall be represented by a 16-bit enumeration.

(5) Received Power - This field shall indicate the RF power
received, after applying any propagation loss and antenna
gain. This field shall be represented by a 32-bit floating
point number in units of dBm.
(6) Transmitter - This field shall identify the transmitter
currently being received.
The selection of the received
transmitter depends on the of the characteristics and state
of the simulated receiver. It shall consist of an entity
ID and a radio ID, as specified in paragraphs 2 and 3,
above.
The Receiver PDU is represented on Figure 5-56.

INSERT FIGURE 5-56.

RECEIVER PDU

This is an unapproved Standards Draft, subject to change.
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SIZE

RECEIVER PDU FIELDS

(bits)

Protocol Version - 8-bit enumeration
Exercise ID - 8-bit unsigned integer
PDU Type - 8-bit enumeration

96

PDU
HEADER

Padding - 8 bits unused
Time Stamp - 32-bit unsigned integer
Length - l6-bit unsigned integer
Padding - 16 bits unused
Site - l6-bit unsigned integer

48

ENTITYID

Application - 16-bit unsigned integer
Entity - 16-bit unsigned integer

16

RADIOID

16-bit unsigned integer

16

RECEIVER
STATE

16-bit enumeration

16

PADDING

16-bits unused

32

RECEIVED
POWER

32-bit floating point

48

TRANSMTITER
ENTITYID

Site - l6-bit unsigned integer
Application - 16-bit unsigned integer
Entity - J6-bit unsigned integer

16

TRANSMITTER
RADIOID

16-bit unsigned integer

0049-2983

Total Receiver PDU Size:= 288 bits
Figure 5-56
Receiver PDU
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6.

Experimental Protocols

6.1
Introduction.
This sections contains specifications for
experimental protocols for DIS.
The content of this section is
intended for experimental purposes. This section is not mandatory.
6.1.1
Aggregate Protocol.
The following paragraphs shall
establish the content of the Aggregate Protocol PDUs and the
procedure for using the Aggregate Protocol in a DIS exercise.
6.1.1.1 purpose. The Aggregate Protocol provides a mechanism
for grouping multiple entities and communicating information about
these groups of entities.
It also provides a mechanism for
participants in a DIS exercise to request that the entities that
make up an aggregate join or leave the DIS exercise.
6.1.1.1.1 scope.
This standard provides a mechanism for
SAFORs and constructive wargames to interface to DIS exercises by
describing aggregates.
The coordination of the simUlation of
constituent entities, the assignment of de-aggregated entities to
simulation applications is outside the scope of this standard.
6.1.1.1.2
Requirement.
The Aggregate Protocol is an
optional part of the DIS Protocol. Participants in a DIS exercise
do not have to process Aggregate Protocol PDUs beyond what is
necessary to ignore the Aggregate Protocol PDUs.
6.1.1.1.3 Origination. The Aggregate Protocol PDUs may be
transmitted and received by a SimUlation Management application
other than the application simulating its constituent entities. The
Simulation Management application that issues and receives
Aggregate PDUs is called the Aggregate Controller. Exercises may
have multiple Aggregate Controllers. The Aggregate Controller may
be at a different site than its constituent entities.
6.1.1.1.4 Aggregate Controller.
The Aggregate Controller
is responsible for issuing in and receiving Aggregate Protocol
PDUs .
6.1.1.1.5 Timing.
The Aggregate PDUs are issued every 5
seconds, or at the default interval that Entity State PDUs are
issued.
6.1.1.2
Aggregate Definition.
An aggregate is a group of
entities. Entities may be grouped by type, capabilities, mission,
command hierarchy, or arbitrarily. The purpose of an aggregation
is to save bandwidth by sending fewer PDUs for the Aggregate than
for individually represented units, or to save computational effort

This is an unapproved Standards Draft, subject to change.
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by providing information on the group of entities that can be used
by a receiver to sort Entity state PDUs, or to put hierarchical
information about military or functional units or groups on the DIS
network.
6.1.1.2.1 Issuance of the aggregate protoool PDUs. I f the
entities that make up an Aggregate are in compliance with the DIS
standard, they will always issue Entity State PDUs.
In practice
however, many uses of the Aggregate Protocol, such as interfaces
to SAFORs or constructive Wargames, will only issue the Entity
state PDUs for the subset of the Aggregates that are currently
participating in DIS exercises.
6.1.1.2.2 Joining a DIS exercise. The process of joining
a DIS exercise via the Aggregate Protocol is called de-aggregation.
It implies that the constituent entities of an aggregate were not
issuing or receiving DIS PDUs and after de-aggregation are fully
compliant with the DIS protocols. The aggregate descriptor PDUs are
issued before and after de-aggregation.
6.1.1.2.3 Leaving a DIS excise. The process of leaving
a DIS exercise via the Aggregate Protocol is called re-aggregation.
It implies that the constituent entities of an aggregate were
issuing or receiving DIS PDUs and after re-aggregation will not
issue DIS PDUs.
The aggregate descriptor PDUs are issued before
and after re-aggregation.
6.1.1.3
Aggregate Pro.t ocol PDUs.
The Aggregate Protocol
defines three PDUs and also uses the Acknowledge PDU of the
Simulation Management Protocol.
The Four PDUs in the Aggregate
Protocol are:
(1)
(2)
(3)
(4)

Aggregate Descriptor
De-Aggregate Request
Re-Aggregate Request
Acknowledge PDU (see

PDU
PDU
PDU
section 4.4.6.4.5)

6.1.1.3.1 PDU Header. All Aggregate Protocol PDUs contain
the standard PDU header (see 4.4.1).
6.1.1.4 Aggregate Descriptor PDU.
The Aggregate Descriptor
PDU consists of a header, and zero or more Aggregate Descriptors
fields.
6.1.1.4.1
Aggregate Descriptor Header.
The number of
Aggregate Descriptor fields is in the Aggregate Descriptor PDU in
addition to the standard PDU header information.
6.1.1.4.2
Aggregate Descriptor Field.
Each Aggregate
Descriptor field describes the location, orientation and shape of
one Aggregate.
An aggregate Descriptor field contains either a
list of the Unique Entity IDs of the Entities that make up the
This is an unapproved Standards Draft, subject to
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aggregate, or a list of the Unique Aggregate 10 of its subordinate
Aggregates. The Aggregate Descriptor field should only list Entity
IDs for entities that are issuing Entity state PDUs.
An Aggregate Descriptor Field with zero (0) entities or
subordinate aggregates means the aggregate is on the lowest
hierarchical level and is not issuing DIS PDUs (has not been
de-aggregated) .
Entities can move from one aggregate to another if their
entity IDs are listed in a different descriptor field. Entities 10
may only be listed in one Aggregate Descriptor at a time.
Aggregate can change hierarchy by changing the descriptor field.
Multiple level aggregates should always describe all levels of the
Aggregate, even if one or more of the lower level aggregates have
been de-aggregated.
6.1.1.4.2.1 Unique Aggregate 10.
The unique aggregate 10
is assigned by the Aggregate Controller. It is unique in the same
manner entity IDs are unique. Aggregate IDs may be a duplicate of
Entity IDs.
6.1.1.4.2.1
Number of Entities in Aggregate.
Number of
entities or subordinate entities in aggregate field. An aggregate
can contain either constituent entities or subordinate aggregates,
but not both. This means that either M or m must equal zero.
A
non-zero value in one of those fields represents the number of
entities or subordinate aggregates within the Aggregate Descriptor.
Figure 3 represents an Aggregate Descriptor containing entities
(M>O). Figure 4 represents an Aggregate Descriptor of containing
subordinate aggregates (m>O).
6.1.1.4.2.2 Aggregate Shape Field. This field describes the
shape or formation of the entities within the aggregate. The
formations are aligned on the orientation vector. The first bit
describes the whether or not the entities are on the earth's
surface. Bits 1 to 15 describe the shape of the aggregate. Figure
7 describes the contents of bits 1 to 15.
6.1.1.4.2.3
Aggregate Flag.
Aggregate Flag is an
enumerated type that delineates the type of aggregate
Figure 6
represents the values of the Aggregate Flag.
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Unique Aggregate 1D

16-bit unsigned integer

Size of Descriptor (in bytes)

16-bit unsigned integer
16-bit enumeration

Aggregate Shape
Number of Entities in
Aggregate (M)

16-bit unsigned integer

Number of Subordinate
Aggregates (m)

16-bit unsigned integer

Aggregate Hierarchical Name

16-bit enumeration

Length of Rectangular Solid
Enclosing Aggregate Along X
Velocity Axis

32-bit floating point

Length of Rectangular Solid
Enclosing Aggregate Along Y
Velocity Axis

32-bit floating point

Length of Rectangular Solid
Enclosing Aggregate Along Z
Velocity Axis

32-bit floating point

Position of Aggregate Center

X: 64-bit floating point
Y: 64-bit floating point
Z: 64-bit floating point

Aggregate orientation

Psi: 32-bit floating point
Theta: 32-bit floating point
Phi: 32-bit floating point

Aggregate Velocity

X: 32-bit floating point

Y: 32-bit floating point
Z: 32-bit floating point
Unique Entity 1D #1

16-bit site 1D
16-bit Application 1D
16-bit Entity 1D

.

.
.

.

Unique Entity 1D # M

16-bit site 1D
16-bit Application 1D
16-bit Entity 1D

Figure 6-1
Entity Aggregate Descriptor Record
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Unique Aggregate ID

16-bit unsigned integer

Size of Descriptor (in bytes)

16-bit unsigned integer

Aggregate Shape

16-bit enumeration

Number of Entities in
Aggregate (M)

16-bit unsigned integer

Number of Subordinate
Aggregates (m)

16-bit unsigned integer

Aggregate Hierarchical Name

16-bit enumeration

Length of Rectangular Solid
Enclosing Aggregate Along X
Velocity Axis

32-bit floating point

Length of Rectangular Solid
Enclosing Aggregate Along Y
Velocity Axis

32-bit floating point

Length of Rectangular Solid
Enclosing Aggregate Along Z
Velocity Axis

32-bit floating point

position of Aggregate center

X: 64-bit floating point
Y: 64-bit floating point
Z: 64-bit floating point

Aggregate orientation

Psi: 32-bit floating point
Theta: 32-bit floating point
Phi: 32-bit floating point

Aggregate Velocity

X: 32-bit floating point
Y: 32-bit floating point
Z: 32-bit floating point

Unique Aggregate 10 #1

16-bit unsigned integer

.
.

.
.

Unique Aggregate ID # m

16-bit unsigned integer

Figure 6-2
Subordinate Aggregate Descriptor Record
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PDU Header Record

PDU Header
originating Entity ID

Number of Aggregate
Descriptors (N)

site: 16-bit unsigned integer
Application: 16-bit unsigned integer
Entity: 16-bit unsigned integer
J2-bit unsigned integer

Figure 6-3
Aggregate Descriptor PDU
6.1.1.5 Aggregation and De-Aggregation Protocol. Any entity
can request to an Aggregate Controller that it de-aggregate by
sending a De-Aggregate Request PDU. The Aggregate Controller
receives the request and returns a De-Aggregate Acknowledge PDU.
The constituent entities of the Aggregate then issue their Entity
state PDUs.
6.1.1.5.1 Aggregate Controllers can request to re-aggregate.
The aggregate sends out a warning to all other participants that it
is going to re-aggregate by issuing a Re-Aggregate Request PDU. Any
entity can stop this process by sending a De-Aggregate Request PDU
to the Aggregate Controller.
6.1.1.5.2
Issuance of De-Aggregate Request.
In order to
prevent "flooding" of the network by an ill-timed Re-Aggregate
request, entities should send out De-Aggregate Requests at a random
time 0 to 5 seconds after receipt of an undesired Re-Aggregate
Request PDU.
Entities may listen for other entities sending out
De-Aggregate requests in order not to duplicate the request.
6.1.1.5.3 Receipt of De-Aggregate Request. Upon receipt of
the De-Aggregate Request the receiving Aggregate Controller
communicates to its component entities that they should now issue
Entity state PDUs. The required mechanism for this is outside the
scope of this standard. The simulation Management Protocol (4.4.6)
may be used for this role.

5."

6.1.1.
Detection Range.
The Detection range of the
sending entity can be used by the Aggregate to help determine when
it can re-aggregate.
If a detection range value received by an
Aggregate Controller is greater than the default detection range of
the Aggregate Controller I s re-aggregate function, then the new
detection range can be used for re-aggregation calculations.
The responsibility for de-aggregating
within interaction range of DIS entities
aggregate controller. The detection range
aid.
The de-aggregation protocol is not

when an aggregate comes
always rests with the
is provided only as an
meant imply that DIS
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entities are responsible for "cueing" aggregate controllers when to
de-aggregate, since the entire aggregate protocol is optional.
PDU Header

PDU Header Record

originating Entity 10

Unique Aggregate 10 of
Receiving Aggregate
Descriptor

Site: l6-bit unsigned integer
Application: l6-bit unsigned integer
Entity: l6-bit unsigned integer
l6-bit unsigned integer
J2 bits unused

Padding
Detection Range of
Sending Entity

64-bit floating point
Figure 6-4
De-Aggregate Request PDU

6.1.1.6
Re-Aggregate Request PDU.
This PDU is sent by the
Aggregate Controller before it re-aggregates and stops sending
Entity State PDUs for its component entities.
6.1.1.6.1 Re-Aggregation Timing. The time of re-aggregation
must be at least 10 seconds after the time the PDU is issued. This
is to enable a receiving entity or an exercise controller to stop
the re-aggregation. This is done by sending a De-Aggregate Request
PDU in the manner described above.
PDU Header Record

PDU Header
Originating Entity 10

Unique Aggregate 10 of
Sending Aggregate
Descriptor
Simulation Time When
Re-Aggregate will Occur

Site: l6-bit unsigned integer
Application: l6-bit unsigned integer
Entity: l6-bit unsigned integer
l6-bit unsigned integer
Hours: J2-bit integer
Time Past The Hour: J2-bit unsigned
integer

Figure 6-5
Re-Aggregate Request PDU
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6.1.1.7 Desoription ot the De-Aggregation Prooess. This will
describe the process of taking an aggregated unit from an
aggregated state to a de-aggregated state.
There are multiple
paths through the protocol from an aggregated state to a
de-aggregated state.
6.1.1.7.1
The unit starts aggregated. It may chose at any
time to become de-aggregated. This can be accomplished without any
interaction with other entities or management entities on the
network.
6.1.1.7.2
The unit starts aggregated.
The Aggregate
Controller receives a de-aggregate request.
It responds with an
acknowledge PDU with the acknowledge flag set to "will comply". It
then enters a de-aggregated state.
6.1.1.7.3
The unit starts aggregates.
The Aggregate
Controller receives a de-aggregate request.
It responds with an
acknowledge PDU with the acknowledge flag set to "will not comply".
It remains aggregated.
6.1.1.8 Desoription ot the Re-Aggregation Process. This will
describe the process of taking an aggregated unit from a
de-aggregated state to the aggregated state.
There is one path
from the De-Aggregated state to the Aggregated state but, it can be
interrupted.
6.1.1.8.1
The unit starts de-aggregated.
The Agg 7egate
Controller starts the re-aggregation process by issu1ng a
Re-Aggregate Request PDU. It is now waiting to re-aggregate.
6.1.1.8.2
Aggregate Timing.
After ten seconds in the
Waiting to Re-aggregate State the unit enters the Aggregated State
unless it receives and responds positively to a De-Aggregate
Request.

Insert figure 6-6 Aggregate protocol state diagram

This is an unapproved Standards Draft, subject to change.

168

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

KEY

o

State

c:J

PDU
Output PDU

-<> Trigger

Re-Aggregato
Request POU

CS25-5733

Figure 6-6
Aggregate Protocol Slate Di.ag~

Enumeration Tables for Aggregate Protocol

Value

Description

0

undefined or unknown type of group

1

single

2

squad

J

platoon

4

company

5

battalion

6

regiment

7

division

8

task force

9

squadron
Table 6-1
Aggregate Flag

This is an unapproved Standards Draft, Bubject to change.
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Value

Description

0

No specific Shape

1

Line

2

Column

3

Double Column

4

Triple Column

5

Vee (or Vic)

6

Inverted V (or Vic)

7

Wedge

8

Inverted Wedge

9

Circle (or Laager)

10

Diamond

11

Herringbone

12

Evenly Spaced within Solid
Rectangle

13

Evenly Spaced within Largest
Solid Spheroid Defined
Table 6-2
Bits 1-15 of the Aggregate Bhape Field

Value

Description

bit 0

=

0

Entity Conform to the terrain.
flat on the Earth)

bit 0

=

1

Entity do not conform to the earth's
surface

(lay

Table 6-3
Bit 0 (zero) of the Aggregate Bhape Field

This i a an unapproved standards Draft, subject to chango.

170

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DRAFT

ANNEX A - Articulated and Attached Parts
AI.

Sccpe

AI.I Sccpe. This annex defines the mechanism by which the state
of articulated and attached parts shall be communicated.
The
particular parts that are to be represented as articulated rather
than fixed are not specified by this standard.
This annex is a
mandatory part of the standard.
A2.

Applicable Documents

The following document is referenced in this Annex:
IST-CR-93-02

- Enumeration and Bit Encoded Values for Use with
Protocols for Distributed Interactive Simulation
Applications Version 2.0 (Second Draft)
A3.

Articulated Parts and Attached Parts

A3.1 Introduction. The Articulation Parameter Record can be used
in two ways.
The first is to represent articulated parts of an
entity.
The second is to represent attached parts.
The
representation of Articulated Parts is described in A3. 2 and
section 5 in document IST-CR-9J-02. The representation of Attached
Parts is described in A3.3 and section 5 in document IST-CR-93-02.
A3.2 Articulated Parts. The Articulation Parameter Record is used
to represent the state of the movable parts of an entity. Examples
of movable parts include the turret on a tank and the periscope on
a submarine. An Articulation Parameter Record shall represent the
value of only one parameter of a movable or "articulated" part.
Thus, it may require multiple articulation parameter records to
describe the state of a single articulated part.
The number of
Articulation Parameter Records used to
represent a
given
articulated part on a given entity shall be determined at exercise
initialization.
It shall not change for the duration of the
simulation exercise. The parameter type field of the Articulation
Parameter Record shall identify both a particular movable part and
the type metric (state parameter) whose value is contained in the
parameter value field (see AJ.2.3). The 16 currently defined type
metrics (state parameters) are described under AJ.2.4.
A3.2.1 Numbering of Articulated Parts.
Each of an entity's
articulated parts shall be sequentially assigned a part 10.
The
entity itself shall be assigned part 10 0 (zero). An articulated
part shall have a part 10 greater than that of the articulated part
to which it is attached. The part IDs associated with an entity
shall be a continuous sequence starting with zero. The part 10 is
used in the "10 - Part Attached To" field of the Articulation
Parameter Record (see 5.3.3).
This is an unapproved Standards Draft, subject to change.
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The part 10 associated with an Articulated Parts Record is
expressed by its order within an Entity state or Detonation PDU.
The first Articulated Part Record in a PDU is associated with part
10 1. For subsequent Articulated Part Records, the associated part
10 is incremented whenever the type class (see A3. 2.5) in the
record changes.
Al.2.2 Reference and Part Coordinate systems.
Each articulated
part has an associated part coordinate system.
This coordinate
system is fixed with respect to the part.
Each articulated part
also has an associated reference coordinate system.
This
coordinate system is fixed with respect to the part that the
articulated part is attached to.
Both the part and reference
coordinate system are right-handed cartesian coordinate systems.
Both coordinate systems are defined when the entity type is
defined.
The collection of Parameter Types and Parameter Values fields for
a part in a PDU define the transformation from the reference
coordinate system to the part coordinate system.
In general, the
reference and part coordinate systems should be defined such that
a null transformation corresponds to the part in its "neutral"
position.
Additional guidelines for defining these coordinate
systems are given in Section 5 in document IST-CR-93-02.
Al.2. l
Parameter Type Field.
An articulated parameter type
consists of three components (Fig A-I).
The first
component,
consisting
of the
low 5 bits of the type, defines the type
metric.
The type metric determines which of the transformations
described in A3.2.4 are specified by this parameter type.
The
second component, consisting of the next 26 bits of the type,
defines the type class. The type class specifies which particular
articulating part of a model is referenced by this parameter type.
The values of the parameter metrics are defined in section 5 in
document IST-CR-93-02. The most significant bit of the Parameter
Type Record is set to 0 to indicate that the Articulation Parameter
Record represents an Articulated Part.
31

o

30

5 4

<- Type Class ->

0

<- Type Metric

->1

Fig A-I
Parameter Type Field Format - Articulated Part
Al.2.4

Type Metrics

Al.2.4.1 position.
Position shall specify the location of an
articulated part along a particular path to which its movement is
constrained.
The path may be any 3-space curve.
The position
shall be expressed in 32-bit floating point numbers.
The value
zero shall represent fully retracted, and one shall represent fully
extended. Intermediate positions are represented as a fraction of
This 10 an unapproved Standards Draft, subject to change.
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the path traveled.
One path may
articulated part on each entity type.

be

associated

with

each

A3.2.4.2 position Rate. position rate shall specify the rate of
change of position in units of fraction of entire path per second.
For example, a position rate of one indicates that the articulated
part has traversed the entire path in one second.
position rate
shall be expressed in 32-bit floating point format.
A3.2.4.3 Extension. Extension shall specify the linear extension
of the part of one direction in meters.
The value zero shall
represent fully retracted. Extension shall be expressed in 32-bit
floating point format.
A3.2. 4.4 Extension Rate. Extension rate shall specify the rate of
change of extension in units of meters per second. The extension
rate shall be expressed in 32-bit floating point format.
A3.2.4.5 x, y, and z.
The x, y, and z shall specify the
translation from the articulated parts reference coordinate system
to the current location of the articulated parts coordinate system.
x, y, and z shall be expressed in 32-bit floating point format.
A3.2.4.6 x, y, and z Rates. The x, y, and z rates shall specify
the rate of change of the position of the articulated coordinate
system expressed in meters per second. x, y, and z rates shall be
expressed in 32-bit floating point format.
A3.2. 4.7 Azimuth.
Azimuth shall specify the rotation of an
articulated part with respect to its reference z-axis.
Azimuth
shall be measured in Radians and shall be expressed in 32-bit
floating point format.
A3.2.4.8 Elevation.
Elevation shall specify the rotation of an
articulated part with respect to its reference y-axis. Elevation
shall be measured in Radians and shall be expressed in 32-bit
floating point format.
A3.2. 4.9 Rotation.
Rotation shall specify the rotation of an
articulated part with respect to its reference x-axis.
Rotation
shall be measured in Radians and shall be expressed in 32-bit
floating point format.
A3.2.4.10 Order of Transformation.
If more than one of azimuth,
elevation, or rotation exist for the same articulated part, the
order of the transformation shall be azimuth, then elevation, then
rotation.
A3.2.4.11 Azimuth, EleVation, and Rotation Rates.
These rates
shall specify the rate at which the angle is changing.
Angular
rates shall be measured in Radians per second and shall be
This is an unapproved Standards Draft, subject to change.
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expressed in J2-bit floating point format.
instantaneous angular velocity.

These rates represent

A3.2.5 Type Class.
The type class uniquely identifies a
particular articulated part on a given entity type. Guidance for
uniquely assigning type classes to an entity's articulated parts is
given in Section 5 in document IST-CR-9J-02.
A3.2.6 Dead Reckoning ot Articulated Parts.
The issuing
simulation application may specify the dead reckoning of an
articulated part by including position, extension, x, y, z,
azimuth, elevation, and/or rotation rate type metrics 1n an
Articulation Parameter Record of an Entity State PDU (see 4.4.2.1).
The same dead reckoning thresholds (see 4.4.2.1.2.1) that apply to
an entity apply to its articulated parts.
Note that angular
movement of an articulated part may result in a linear threshold
being exceeded. Absolute linear error for each articulated part in
a chain of connected parts shall be used to determine if a
threshold has been exceeded.
A3.2.7 Guidelines for selecting Type Metrics.
Although it is
possible to define part and · reference coordinate systems so that
almost any type metric could apply to almost any articulated part,
Table A-l provides a guideline for which type metrics should be
used with some common articulated parts. Rate parameters shall be
used when dead reckoning of articulated parts is required.
Table A-l
Guidelines tor selecting Type Metrics
Part

Recommended Type Metric

Horizontal control surfaces
vertical control surfaces
Extendable items
Fixed path items
Turrets
Guns
Movable missile launcher

Elevation
Azimuth
Extension
position
Azimuth
Elevation
Azimuth and elevation

Rate parameters shall be used when dead reckoning of articulated
parts is required.
A3. 2. S Parameter Value Field. The 64-bit Parameter Value field is
divided into two J2-bit sub-fields.
The most-significant J2-bit
sub-field represents a J2-bit floating point number.
The
interpretation of this sub-field depends on the value of type
metric as specified in AJ.2.4. The least significant J2-bit subfield shall be zero.
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A3.3 Attaohed Parts.
The Articulation Parameter Record is also
used to represent removable parts that may be "attached" to an
entity.
Examples of such "attached parts" include missiles and
other external stores on an aircraft.
When the Articulation
Parameter Record is used in this way, the parameter type field
shall identify the location (or station) to which the part is
attached (see Fig A-2). stations shall be assigned to each entity
type as described in the subparagraph that follows.
When the
Articulation Parameter Record is used to represent an attached
part, the parameter value field shall contain the entity type of
the attached part.
Entity types are defined in section 6 in
Document IST-CR-93-02.
When the most significant bit of the
Parameter Type Record is set, the Articulation Parameter Record
represents an Attached Part.

o

31 30
1

I
I

station

Fig A-2
parameter Type Field Format - Attached Part
A3.3.~

stations. A station shall specify the station to which an
attached part is attached. stations shall be numbered sequentially
beginning with one and incrementing by one. The order of numbering
shall be from top to bottom, then back to front, then left to
right.
The only exception shall be aircraft wing stations.
The
fuselage stations, left wing stations, and right wing stations
shall be ' separated into different categories. Wing stations shall
be numbered from inboard to outboard.
The value field shall
contain the Entity Type Record representing the type of store
located at the specified station. The attached part stations are
defined in section 5 in Document IST-CR-93-02.
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